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INPUT SIGNAL MANAGEMENT FOR disclosed method also includes stopping , via the autonomy 
VEHICLE PARK - ASSIST unit , the remote parking upon a sensor detecting engagement 

of a door handle . 
CROSS - REFERENCE TO RELATED 

APPLICATIONS BRIEF DESCRIPTION OF THE DRAWINGS 5 

20 

This application claims priority to , the benefit of , and is a For a better understanding of the invention , reference may 
continuation of U.S. application Ser . No. 15 / 948,428 , filed be made to embodiments shown in the following drawings . 
Apr. 9 , 2018 , which is hereby incorporated by reference The components in the drawings are not necessarily to scale 
herein in its entirety . This application is related to U.S. 10 and related elements may be omitted , or in some instances 
application Ser . No. 15 / 948,461 , filed on Apr. 9 , 2018 , and proportions may have been exaggerated , so as to emphasize 
U.S. application Ser . No. 15 / 948,479 , filed on Apr. 9 , 2018 , and clearly illustrate the novel features described herein . In 
which are incorporated herein by reference in their entire addition , system components can be variously arranged , as 
ties . known in the art . Further , in the drawings , like reference 

15 numerals designate corresponding parts throughout the sev 
TECHNICAL FIELD eral views . 

FIG . 1 illustrates an example vehicle configured to com 
The present disclosure generally relates to vehicle park municate with a mobile device and a key fob of a user in 

assist and , more specifically , to input signal management for accordance with the teachings herein . 
vehicle park - assist . FIG . 2 is a block diagram of electronic components of the 

vehicle of FIG . 1 . 
BACKGROUND FIG . 3 is a block diagram of electronic components of the 

mobile device of FIG . 1 . 
Many vehicles include functions in which at least some FIG . 4 is a block diagram of electronic components of the 

motive functions of a vehicle are autonomously controlled 25 key fob of FIG . 1 . 
by the vehicle . For example , some vehicles include cruise FIG . 5 depicts an example system for managing input 
control in which the vehicle controls acceleration and / or signals for remote park - assist of the vehicle of FIG . 1 . 
deceleration of the vehicle so that a speed of the vehicle is FIG . 6 is a flowchart for managing input signals for 
maintained . Some vehicles also include adaptive cruise remote park - assist in accordance with the teachings herein . 
control in which the vehicle controls acceleration and / or 30 FIG . 7 depicts another example system for managing 
deceleration of the vehicle so that a speed of the vehicle is input signals for remote park - assist of the vehicle of FIG . 1 . 
maintained while also maintaining a predetermined follow FIG . 8 is another flowchart for managing input signals for 
ing distance from other vehicles ahead . Further , some remote park - assist in accordance with the teachings herein . 
vehicles include park - assist features in which the vehicle FIG . 9 depicts another example system for managing 
autonomously and / or semi - autonomously controls motive 35 input signals for remote park - assist of the vehicle of FIG . 1 . 
functions of the vehicle to park the vehicle into a parking FIG . 10 is another flowchart for managing input signals 
spot . for remote park - assist in accordance with the teachings 

herein . 
SUMMARY 

DETAILED DESCRIPTION OF EXAMPLE 
The appended claims define this application . The present EMBODIMENTS 

disclosure summarizes aspects of the embodiments and 
should not be used to limit the claims . Other implementa While the invention may be embodied in various forms , 
tions are contemplated in accordance with the techniques there are shown in the drawings , and will hereinafter be 
described herein , as will be apparent to one having ordinary 45 described , some exemplary and non - limiting embodiments , 
skill in the art upon examination of the following drawings with the understanding that the present disclosure is to be 
and detailed description , and these implementations are considered an exemplification of the invention and is not 
intended to be within the scope of this application . intended to limit the invention to the specific embodiments 

Example embodiments are shown for input signal man illustrated . 
agement for vehicle park - assist . An example disclosed 50 Many vehicles include functions in which at least some 
vehicle includes an autonomy unit for remote parking , a motive functions of a vehicle are autonomously controlled 
communication module , a sensor , and a controller . The by the vehicle . For example , some vehicles include cruise 
controller is to designate a remote device responsive to control in which the vehicle controls acceleration and / or 
determining the remote parking is inactive and receiving an deceleration of the vehicle so that a speed of the vehicle is 
activation request from the remote device . When the remote 55 maintained . Some vehicles also include adaptive cruise 
device is designated , the controller also is to process remote control in which the vehicle controls acceleration and / or 
parking signals of the remote device , stop the remote park deceleration of the vehicle so that a speed of the vehicle is 
ing when the sensor detects engagement of a door handle , maintained while also maintaining a predetermined follow 
and prevent processing of other nonemergency requests . ing distance from other vehicles ahead . 
An example disclosed method includes designating , via 60 Further , some vehicles include park - assist features ( e.g. , a 

processor , remote device for remote parking responsive to remote park - assist feature ) in which the vehicle autono 
determining the remote parking is inactive and receiving , via mously and / or semi - autonomously controls motive func 
a communication module , an activation request from the tions of the vehicle to park the vehicle into a parking spot . 
remote device . The example disclosed method also includes A remote park - assist feature enables a vehicle to be autono 
processing , via an autonomy unit , remote parking signals of 65 mously and / or semi - autonomously parked when a driver of 
the remote device and preventing processing of other non the vehicle has already exited the vehicle . For instance , in 
emergency requests during the remote parking . The example order to use a remote park - assist feature to autonomously 

40 
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park a vehicle into a parking spot , the driver ( 1 ) positions the enable a user to access a cabin of the vehicle , the vehicle 
vehicle near a parking spot , ( 2 ) exits the vehicle , ( 3 ) stands controller is configured to instruct the autonomy unit to stop 
near the vehicle and / or the parking spot , and ( 4 ) sends a movement of the vehicle in response to ( i ) receiving an 
remote signal ( e.g. , via a mobile device ) to the vehicle to unlock request and ( ii ) determining that a vehicle speed is 
initiate the remote park - assist feature . 5 less than or equal to a threshold speed . The user is able to 

In some instances , a vehicle potentially may receive a unlock and / or open a vehicle door when the vehicle is 
number of input signals from a plurality of sources in a short stopped . Further , to facilitate prioritization of input requests 
period of time . For instance , a vehicle potentially may while remote parking is being performed , the vehicle con 
receive remote park - assist initiation signal ( s ) from mobile troller prevents unlocking of the vehicle door in response to 
device ( s ) ; remote keyless entry request ( s ) from key fob ( s ) 10 ( i ) receiving the unlock request and ( ii ) determining that the 
and / or phone - as - a - key ( s ) ; passive engine start request ( s ) vehicle speed is greater than the threshold speed . In such 
from key fob ( s ) and / or phone - as - a - key ( s ) ; door lock and / or instances , the vehicle controller does not instruct the 
unlock request ( s ) from key fob ( s ) , phone - as - a - key ( s ) , autonomy unit to stop the vehicle and the autonomy unit 
vehicle keypad ( s ) , door handle sensor ( s ) , gesture sensing continues to perform the motive functions for remote park 
system ( s ) and / or liftgate sensor ( s ) ; engine start request ( s ) 15 ing based upon the remote parking signal ( s ) received from 
from key fob ( s ) , phone - as - a - key ( s ) , and / or vehicle key the mobile device of the user . 
pad ( s ) ; panic signal ( s ) from key fob ( s ) , phone - as - a - key ( s ) , Some examples disclosed herein prioritize input requests 
and / or vehicle keypad ( s ) ; etc. In turn , it potentially may be by monitoring a number of key fobs within a tethering range 
difficult to manage vehicle input sources from multiple of a vehicle . In such examples , an autonomy unit of the 
sources without interrupting and / or preventing performance 20 vehicle performs motive functions for remote parking in 
of a desired remote park - assist feature . response to a communication module of the vehicle receiv 
Example methods and apparatus disclosed herein facili ing a remote parking signal from a mobile device of a user . 

tate a vehicle in performing remote park - assist features upon A vehicle controller also is configured to receive an unlock 
request without interruption by prioritizing input signals request from a key fob to unlock a vehicle door while the 
sent by devices of a user to initiate the remote park - assist 25 autonomy unit is performing the motive functions of the 
features with input signals sent by other devices to initiate remote park - assist features . To facilitate prioritization of 
( other ) vehicle features . input requests while remote parking is being performed , the 
Some examples disclosed herein prioritize input requests vehicle controller determines the number of key fobs within 

by designating a first mobile device for initiating remote the tethering range of the vehicle upon receiving the unlock 
park - assist features upon ( i ) determining that remote parking 30 request while the remote parking is being performed . If the 
of the vehicle is currently inactive and ( ii ) receiving an number of key fobs is one , the vehicle controller determines 
activation request from the first mobile device . In such that the unlock request was sent from a key fob of the user 
examples , an autonomy unit of the vehicle is perform initiating the ren parking via the mobile device without 
motive functions of the remote park - assist features that are having to identify a location and / or distance to the key 
initiated by the first mobile device designated for remote 35 and / or the mobile device . In turn , the vehicle controller 
parking . Further , to facilitate prioritization of input signals , determines that the unlock request was sent accidentally and 
a vehicle controller prevents the autonomy unit from pro prevents processing of the unlock request to facilitate pri 
cessing remote park - assist requests sent from other phones oritization of the input requests . Further , in some examples , 
as - keys while the first mobile device is designated for the vehicle controller processes the unlock request in 
remote parking . To prevent potential emergency events from 40 response to identifying that the number of key fobs within 
occurring while remote parking is being performed , the the tethering range is two or more . In other examples , the 
vehicle controller is configured to instruct the autonomy unit vehicle controller attempts to determine whether the key fob 
to stop movement of the vehicle in response to receiving an that sent the unlock request is the user's key fob by com 
emergency request while the first mobile device is desig paring a distance between the key fob and the vehicle to a 
nated for remote parking . For example , an emergency 45 distance between the mobile device and the vehicle . If the 
request is received upon detection that an object is in the key fob distance matches and / or is within a threshold margin 
path of the vehicle . Further , to enable a user to access a cabin of the mobile device distance , the vehicle controller deter 
of the vehicle , the vehicle controller is configured to instruct mines that the user's key fob sent the unlock request and 
the autonomy unit to stop movement of the vehicle while the subsequently prevents processing of the unlock request . If 
first mobile device is designated in response to detecting that 50 the key fob distance does not match and / or is not within the 
the user has grasped and / otherwise engaged a door handle of threshold margin of the mobile device , the vehicle controller 
a vehicle door . Additionally , to further facilitate prioritiza determines that another user's key fob sent the unlock 
tion of the remote park - assist requests , the vehicle controller request and subsequently processes the unlock request . 
is configured to prevent processing of all other nonemer As used herein , “ remote parking , ” “ vehicle remote park 
gency requests ( e.g. , sent from other mobile devices ) while 55 assist , ” “ remote park - assist , ” and “ RePA ” refer to a system 
the first mobile device is designated for remote parking . in which a vehicle controls its motive functions without 
Some examples disclosed herein prioritize input requests direct steering or velocity input from a driver to autono 

by monitoring a vehicle speed while an autonomy unit of a mously park within a parking spot while the driver is located 
vehicle is performing motive functions for remote parking . outside of the vehicle . For example , an autonomy unit of a 
In such examples , an autonomy unit of the vehicle performs 60 remote park - assist system controls the motive functions of 
motive functions for remote parking in response to a com the vehicle upon receiving a remote initiation signal from a 
munication module of the vehicle receiving a remote park mobile device of a driver . 
ing signal from a mobile device of a user . A vehicle As used herein , a “ key fob ” refers to a dedicated elec 
controller also is configured to receive an unlock request tronic mobile device that wirelessly communicates with a 
( e.g. , from a key fob , a vehicle keypad , etc. ) to unlock a 65 vehicle to unlock and / or lock vehicle doors ) , open and / or 
vehicle door while the autonomy unit is performing the close the vehicle door ( s ) , activate an engine of the vehicle , 
motive functions of the remote park - assist features . To and / or control other function ( s ) of the vehicle . In some 
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examples , a user of a vehicle utilizes another mobile device ( also referred to as a handle ) and a handle sensor 112 ( also 
that functions as a phone - as - a - key for wireless communica referred to as a door handle sensor ) . The door handle 110 
tion with the vehicle . As used herein , a “ phone - as - a - key ” enables the user 102 to open and / or close the corresponding 
and a " PaaK ” refer to an electronic mobile device ( e.g. , a one of the doors 108. For example , the user 102 grasps 
smart phone , a wearable , a smart watch , a tablet , etc. ) that 5 and / or otherwise engages the door handle 110 to open and / or 
includes hardware and / or software to function as a key fob . close the corresponding one of the doors 108. Further , the 
As used herein , to “ tether ” refers to authenticating a handle sensor 112 detects when the door handle 110 of a 

mobile device to initiate remote parking for a vehicle . For corresponding one of the doors 108 is engaged ( e.g. , by the 
example , a vehicle is configured to perform remote parking user 102 ) . For example , the handle sensor 112 for each of the 
upon receiving instruction ( s ) to do so from a mobile device 10 doors 108 is a capacitive sensor and / or any other sensor that 
that is tethered to the vehicle and is configured to not is configured to detect when the door handle 110 is engaged . 
perform remote parking upon receiving instruction ( s ) from Further , one of the doors 108 of the illustrated example 
a mobile device that is untethered from the vehicle . As used ( e.g. , the front driver - side door ) includes a keypad 114 that 
herein , a “ tethered ” device refers to a mobile device that is is configured to receive a code from the user 102 ( e.g. , to 
enabled to send instructions to a vehicle to perform remote 15 unlock the doors 108 , to start an engine , etc. ) . The keypad 
parking . For example , a mobile device is tethered to a 114 includes buttons that are labeled with characters ( e.g. , 
vehicle responsive to the mobile device being wirelessly numeric characters , alphabetic characters , alphanumeric 
communicatively coupled to the vehicle and located within characters ) to enable the user 102 to identify the buttons . For 
a predetermined tethering range ( e.g. , 6 meters ) of the example , to enable the user 102 to enter a numeric code , one 
vehicle . In such examples , a mobile device that sends 20 button may be labeled “ 1-2 , " another button may be labeled 
instructions to a vehicle to perform remote parking is “ 3-4 , ” another button may be labeled “ 5-6 , ” another button 
untethered from the vehicle if the mobile device is beyond may be labeled “ 7-8 , " and another button may be labeled 
the tethering range of the vehicle . “ 9-0 . ” In other examples , the keypad 114 is located on any 
As used herein , " passive entry " and " passive - entry ” refer other of the doors 108 and / or other exterior surface of the 

to a system of a vehicle that unlock ( s ) and / or open ( s ) one or 25 vehicle 100. Alternatively , the keypad 114 is a virtual keypad 
more doors of the vehicle upon detecting that a key fob projected onto a surface ( e.g. , a window ) of the vehicle 100 . 
and / or phone - as - a - key is proximate to a door of the vehicle . Further , in some examples , the vehicle 100 includes a 
Some passive entry systems prime a door for opening in plurality of keypads that are located at and / or projected onto 
response to detecting that a key fob and / or phone - as - a - key different positions on the exterior surface of the vehicle 100 . 
is approaching and / or within a predetermined range of the 30 In the illustrated example , the vehicle 100 also includes a 
vehicle . In such examples , the door is unlocked in response liftgate 116 and a liftgate sensor 118. For example , the 
to detecting that ( 1 ) a user has touched a handle of the door liftgate 116 is a door or panel that opens upwardly to provide 
and ( 2 ) the key fob and / or phone - as - a - key is proximate to access to a cargo compartment located at a rear of the vehicle 
the door when the handle is touched . As used herein , 100. The liftgate sensor 118 is configured to detect a request 
" passive start ” and “ passive - start ” refer to a system of a 35 from the user 102 to open the liftgate 116 via a hands - free 
vehicle that activates ignition of an engine of the vehicle liftgate system . For example , the liftgate sensor 118 ( e.g. , a 
upon detecting that a key fob and / or phone - as - a - key is capacitive sensor , a kick sensor , a gesture recognition sys 
within a cabin of the vehicle ( e.g. , such that drive - away is tem utilizing a camera , etc. ) is positioned on and / or next to 
enabled ) . Some passive start systems prime an engine for the liftgate 116 to monitor an activation area near the liftgate 
ignition in response to detecting that a key fob and / or 40 116. When the user 102 extends at least a portion of his or 
phone - as - a - key is approaching and / or within a predeter her leg ( e.g. , a foot ) into the activation area , the liftgate 
mined range of the vehicle . In such examples , the engine is sensor 118 detects a request to open the liftgate 116 via the 
started in response to detecting that ( 1 ) a user has engaged hands - free liftgate system . Further , in some examples , one 
an ignition switch of the vehicle and ( 2 ) the key fob and / or or more of the doors 108 are configured to actuated in a 
phone - as - a - key is within the cabin when the ignition switch 45 similar manner . For example , when the user 102 extends a 
is engaged . As used herein , “ passive entry passive start , " portion of his or her leg and / or arm and / or exerts some other 
" passive - entry passive - start ” and “ PEPS ” refer to a system motion , a system of the vehicle 100 recognizes such gesture 
of vehicle that is configured to perform passive entry and as a command and opens one or more of the doors 108 , 
passive start for the vehicle . vehicle windows , and / or other device of the vehicle 100 . 

Turning to the figures , FIG . 1 illustrates an example 50 Further , the vehicle 100 of the illustrated example 
vehicle 100 in accordance with the teachings herein . The includes proximity sensors 120 , cameras 122 , and a vehicle 
vehicle 100 may be a standard gasoline powered vehicle , a speed sensor 124. For example , the proximity sensors 120 
hybrid vehicle , an electric vehicle , a fuel cell vehicle , and / or are configured to collect data that are utilized to detect and 
any other mobility implement type of vehicle . The vehicle locate nearby objects within the surrounding area of the 
100 includes parts related to mobility , such as a powertrain 55 vehicle 100. The proximity sensors 120 include radar sen 
with an engine , a transmission , a suspension , a driveshaft , sor ( s ) that detect and locate objects via radio waves , LIDAR 
and / or wheels , etc. The vehicle 100 may be semi - autono sensor ( s ) that detect and locate objects via lasers , ultrasonic 
mous ( e.g. , some routine motive functions controlled by the sensor ( s ) that detect and locate objects via ultrasound waves , 
vehicle 100 ) or autonomous ( e.g. , motive functions are and / or any other sensor ( s ) that are able to detect and locate 
controlled by the vehicle 100 without direct driver input ) . As 60 nearby objects . The cameras 122 are configured to capture 
illustrated in FIG . 1 , a user 102 wirelessly communicates image ( s ) and / or video of an area surrounding the vehicle 100 
with the vehicle 100 via a mobile device 104 configured to that are utilized to detect and locate nearby objects . In the 
initiate remote park - assist and a key fob 106 . illustrated example , one of the proximity sensors 120 and 

In the illustrated example , the vehicle 100 includes one or one of the cameras 122 are front sensing devices that 
more doors 108 that enable the user 102 to enter and / or exit 65 monitor an area in front of the vehicle 100. Additionally , one 
from a cabin of the vehicle 100. Further , each of the doors of the proximity sensors 120 and one of the cameras 122 are 
108 of the illustrated example includes a door handle 110 rear sensing devices that monitor an area behind the vehicle 
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100. Further , the vehicle speed sensor 124 detects a speed at signal strength indicator ) of signals broadcasted by the 
which the vehicle 100 is travelling . mobile device . For example , the communication module 126 

The vehicle 100 also includes a communication module communicatively couples to a mobile device ( e.g. , the 
126 that includes wired or wireless network interfaces to mobile device 104 , the key fob 106 ) to track a distance 
enable communication with other devices ( e.g. , the mobile 5 between the mobile device and the vehicle 100. That is , the 
device 104 , the key fob 106 ) and / or external networks . The communication module 126 receives and analyzes the signal 
external network ( s ) may be a public network , such as the strength measurements between the mobile device and the 
Internet ; a private network , such as an intranet ; or combi communication module 126 to determine a distance between 
nations thereof , and may utilize a variety of networking that mobile device and the vehicle 100 . 
protocols now available or later developed including , but not 10 The vehicle 100 of the illustrated example also includes 
limited to , TCP / IP - based networking protocols . In such antenna nodes 134 that each include hardware ( e.g. , proces 
examples , the communication module 126 also includes sors , memory , storage , antenna , etc. ) and software to control 
hardware ( e.g. , processors , memory , storage , antenna , etc. ) wireless network interface ( s ) . The antenna nodes 134 
and software to control the wired or wireless network include a communication controller for a personal or local 
interfaces . For example , the communication module 126 15 area wireless network ( e.g. , Bluetooth® , Bluetooth® Low 
includes one or more communication controllers for short Energy ( BLE ) , Zigbee® , Z - Wave® , Wi - Fi® , etc. ) . In some 
range network ( s ) , local wireless area network ( s ) , cellular ( s ) , examples , when the antenna nodes 134 are configured to 
and / or other wireless network ( s ) . In the illustrated example , implement BLE , the antenna nodes 134 may be referred to 
the communication module 126 includes hardware and as “ BLE Antenna Modules ” or “ BLEAMs . " The antenna 
firmware to establish a wireless connection with the mobile 20 nodes 134 communicatively couple to the mobile device 104 
device 104 and / or the key fob 106 of the user 102. For and / or other device ( s ) to measure and / or receive measure 
example , the communication module 126 includes commu ments of a signal strength ( e.g. , a received signal strength 
nication modules that enable wireless communication with indicator ) of signals broadcasted by the mobile device 104 . 
the mobile device 104 and / or the key fob 106 when the user In the illustrated example , the antenna nodes 134 include 
102 is proximate to the vehicle 100 . 25 external nodes that facilitate determining when the mobile 

In the illustrated example , the communication module device 104 , the key fob 106 , and / or other remote device ( s ) 
126 includes a LF module 128 ( also referred to as a are outside of the vehicle 100. For example , the antenna 
low - frequency communication module , a LF communica nodes 134 include an antenna node 134a , an antenna node 
tion module , a low - frequency module ) , a BLE module 130 134b , an antenna node 134c , an antenna node 134d , an 
( also referred to as a Bluetooth® low - energy communica- 30 antenna node 134e , and an antenna node 134f . Further , in 
tion module , a BLE communication module , a Bluetooth® some examples , the antenna nodes 134 include one or more 
low - energy module ) , and a cellular module 132 ( also internal nodes that are located within a cabin of the vehicle 
referred to as a cellular network module ) . The LF module 100 to facilitate determining when the mobile device 104 
128 is configured for low - frequency communication . For the key fob 106 , and / or other remote device ( s ) are within the 
example , the LF module 128 communicates with the key fob 35 cabin of the vehicle 100 . 
106 and / or other device ( s ) via low - frequency signals . The The communication module 126 is communicatively 
BLE module 130 is configured for Bluetooth® and / or BLE coupled to the antenna nodes 134 to track a location of the 
protocol communication . For example , the BLE module 130 mobile device 104 , the key fob 106 , and / or other remote 
communicates with the mobile device 104 and / or other device ( s ) relative to the vehicle 100. In some examples , 
device ( s ) via the BLE communication protocol . That is , the 40 when the antenna nodes 134 are configured to implement 
BLE module 130 implements the Bluetooth® and / or Blu BLE , the BLE module 130 of the communication module 
etooth® Low Energy ( BLE ) protocols . The Bluetooth® and 126 may be referred to as a “ BLEM . ” The communication 
BLE protocols are set forth in Volume 6 of the Bluetooth® module 126 receives and analyzes the signal strength mea 
Specification 4.0 ( and subsequent revisions ) maintained by surements between the communication module 126 and a 
the Bluetooth® Special Interest Group . Further , the cellular 45 mobile device ( e.g. , the mobile device 104 , the key fob 106 ) . 
module 132 is configured for cellular communication . For Based on these measurements , the communication module 
example , the cellular module 132 communicates with the 126 determines a location of that mobile device relative to 
mobile device 104 , the key fob 106 , remote server ( s ) , and / or the vehicle 100 . 
other device ( s ) via cellular communication protocol ( s ) , such The vehicle 100 of the illustrated example also includes a 
as Global System for Mobile Communications ( GSM ) , 50 body control module 136 that controls various subsystems of 
Universal Mobile Telecommunications System ( UMTS ) , the vehicle 100. For example , the body control module 136 
Long Term Evolution ( LTE ) , and Code Division Multiple is configured to control an immobilizer system , and / or 
Access ( CDMA ) . Additionally or alternatively , the commu power mirrors , etc. The body control module 136 is elec 
nication module 126 is configured to wirelessly communi trically coupled to circuits that , for example , drive relays 
cate via Wi - Fi communication , Near Field Communication 55 ( e.g. , to control wiper fluid , etc. ) , drive brushed direct 
( NFC ) , UWB ( Ultra - Wide Band ) , ultra - high frequency current ( DC ) motors ( e.g. , to control power seats , power 
( UHF ) communication , super - high frequency ( SHF ) com locks , power windows , wipers , etc. ) , drive stepper motors , 
munication ( communication at between 3 GHz and 30 and / or drive LEDs , etc. In the illustrated example , the body 
GHz ) , and / or any other short - range and / or local wireless control module 136 controls door control units that control 
communication protocol that enables the communication 60 the electronic locks and electronic windows of the vehicle 
module 126 to communicatively couple to the mobile device 100. Additionally , the body control module 136 controls the 
104 , the key fob 106 , remote server ( s ) , and / or other dev exterior lights of the vehicle 100. For example , when an 
ice ( s ) . authorized mobile device ( e.g. , the mobile device 104 , the 

In the illustrated example , the communication module key fob 106 ) is within a predetermined zone of the vehicle 
126 communicatively couples to a mobile device ( e.g. , the 65 100 , the body control module 136 controls various subsys 
mobile device 104 , the key fob 106 ) to measure and / or tems of the vehicle 100 to activate in anticipation of the user 
receive measurements of a signal strength ( e.g. , a received 102 reaching the vehicle 100. For example , the body control 
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module 136 may activate the exterior lights , change the or more of the methods or operations disclosed herein . As 
position of a driver's seat , primes one or more of the doors used herein , the term “ computer readable medium ” is 
108 and / or the liftgate 116 to unlock upon the handle sensor expressly defined to include any type of computer readable 
112 and / or the liftgate sensor 118 , respectively , detecting the storage device and / or storage disk and to exclude propagat 
presence of the user 102 . 5 ing signals . 

Further , the vehicle 100 of the illustrated example As illustrated in FIG . 2 , the communication module 126 
includes an autonomy unit 138 and a RePA controller 140 . of the electronic components 200 includes the LF module 
For example , the autonomy unit 138 controls performance 128 , the BLE module 130 , and the cellular module 132 . 
of autonomous and / or semi - autonomous driving maneuvers Further , the electronic components 200 include the antenna 
of the vehicle 100 based upon , at least in part , image ( s ) 10 nodes 134 , the keypad 114 , and the cameras 122 . 
and / or video captured by one or more of the cameras 122 The electronic components 200 of the illustrated example 
and / or data collected by one or more of the proximity also include the sensors 202 that are arranged in and around 
sensors 120. The RePA controller 140 is configured to the vehicle 100 to monitor properties of the vehicle 100 
manage input signal ( s ) received from the mobile device 104 , and / or an environment in which the vehicle 100 is located . 
the key fob 106 , other mobile device ( s ) , the keypad 114 , the 15 One or more of the sensors 202 may be mounted to measure 
handle sensors 112 , the liftgate sensor 118 , the proximity properties around an exterior of the vehicle 100. Addition 
sensors 120 , the cameras 122 , and / or other data source ( s ) for ally or alternatively , one or more of the sensors 202 may be 
the vehicle 100 prior to and / or while the autonomy unit 138 mounted inside a cabin of the vehicle 100 or in a body of the 
is performing autonomous and / or semi - autonomous driving vehicle 100 ( e.g. , an engine compartment , wheel wells , etc. ) 
maneuvers for remote park - assist . 20 to measure properties in an interior of the vehicle 100. For 

FIG . 2 is a block diagram of electronic components 200 example , the sensors 202 include accelerometers , odom 
of the vehicle 100. In the illustrated example , the electronic eters , tachometers , pitch and yaw sensors , wheel speed 
components 200 include an on - board computing platform sensors , microphones , tire pressure sensors , biometric sen 
201 , the communication module 126 , the antenna nodes 134 , sors and / or sensors of any other suitable type . In the illus 
the keypad 114 , the cameras 122 , sensors 202 , electronic 25 trated example , the sensors 202 include the handle sensors 
control units 204 ( ECU ) , and a vehicle data bus 206 . 112 , the liftgate sensor 118 , the proximity sensors 120 , and 

The on - board computing platform 201 includes a micro the vehicle speed sensor 124 . 
controller unit , controller or processor 208 and memory 210 . The ECUS 204 monitor and control the subsystems of the 
In some examples , the processor 208 of the on - board com vehicle 100. For example , the ECUs 204 are discrete sets of 
puting platform 201 is structured to include the RePA 30 electronics that include their own circuit ( s ) ( e.g. , integrated 
controller 140. Alternatively , in some examples , the RePA circuits , microprocessors , memory , storage , etc. ) and firm 
controller 140 is incorporated into another ECU ( e.g. , the ware , sensors , actuators , and / or mounting hardware . The 
body control module 136 ) and / or other device ( e.g. , the ECUS 204 communicate and exchange information via a 
communication module 126 ) with its own processor and vehicle data bus ( e.g. , the vehicle data bus 206 ) . Addition 
memory . The processor 208 may be any suitable processing 35 ally , the ECUs 204 may communicate properties ( e.g. , status 
device or set of processing devices such as , but not limited of the ECUs 204 , sensor readings , control state , error and 
to , a microprocessor , a microcontroller - based platform , an diagnostic codes , etc. ) to and / or receive requests from each 
integrated circuit , one or more field programmable gate other . For example , the vehicle 100 may have dozens of the 
arrays ( FPGAs ) , and / or one or more application - specific ECUS 204 that are positioned in various locations around the 
integrated circuits ( ASICs ) . The memory 210 may be vola- 40 vehicle 100 and are communicatively coupled by the vehicle 
tile memory ( e.g. , RAM including non - volatile RAM , mag data bus 206. In the illustrated example , the ECUs 204 
netic RAM , ferroelectric RAM , etc. ) , non - volatile memory include the body control module 136 and the autonomy unit 
( e.g. , disk memory , FLASH memory , EPROMs , EEPROMs , 138 . 
memristor - based non - volatile solid - state memory , etc. ) , The vehicle data bus 206 communicatively couples the 
unalterable memory ( e.g. , EPROMs ) , read - only memory , 45 keypad 114 , the cameras 122 , the antenna nodes 134 , the 
and / or high - capacity storage devices ( e.g. , hard drives , solid communication module 126 , the on - board computing plat 
state drives , etc. ) . In some examples , the memory 210 form 201 , the sensors 202 , and the ECUs 204. In some 
includes multiple kinds of memory , particularly volatile examples , the vehicle data bus 206 includes one or more 
memory and non - volatile memory . data buses . The vehicle data bus 206 may be implemented in 

The memory 210 is computer readable media on which 50 accordance with a controller area network ( CAN ) bus pro 
one or more sets of instructions , such as the software for tocol as defined by International Standards Organization 
operating the methods of the present disclosure , can be ( ISO ) 11898-1 , a Media Oriented Systems Transport 
embedded . The instructions may embody one or more of the ( MOST ) bus protocol , a CAN flexible data ( CAN - FD ) bus 
methods or logic as described herein . For example , the protocol ( ISO 11898-7 ) and / a K - line bus protocol ( ISO 9141 
instructions reside completely , or at least partially , within 55 and ISO 14230-1 ) , and / or an EthernetTM bus protocol IEEE 
any one or more of the memory 210 , the computer readable 802.3 ( 2002 onwards ) , etc. 
medium , and / or within the processor 208 during execution FIG . 3 is a block diagram of electronic components 300 
of the instructions . of the mobile device 104. In the illustrated example , the 

The terms “ non - transitory computer - readable medium ” electronic components 300 include a processor 302 , memory 
and “ computer - readable medium ” include a single medium 60 304 , a communication module 306 , a touchscreen 308 , and 
or multiple media , such as a centralized or distributed a speaker 310 . 
database , and / or associated caches and servers that store one The processor 302 may be any suitable processing device 
or more sets of instructions . Further , the terms “ non - transi or set of processing devices such as , but not limited to , a 
tory computer - readable medium ” and “ computer - readable microprocessor , a microcontroller - based platform , an inte 
medium ” include any tangible medium that is capable of 65 grated circuit , one or more field programmable gate arrays 
storing , encoding or carrying a set of instructions for execu ( FPGAs ) , and / or one or more application - specific integrated 
tion by a processor or that cause a system to perform any one circuits ( ASICs ) . 
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The memory 304 may be volatile memory ( e.g. , RAM input received from the user 102 via the touchscreen 308 , the 
including non - volatile RAM , magnetic RAM , ferroelectric communication module 306 of the mobile device 104 wire 
RAM , etc. ) , non - volatile memory ( e.g. , disk memory , lessly communicates with the communication module 126 
FLASH memory , EPROMs , EEPROMs , memristor - based of the vehicle 100 to initiate motive functions for remote 
non - volatile solid - state memory , etc. ) , unalterable memory 5 park - assist and / or other function ( s ) of the vehicle 100 . 
( e.g. , EPROMs ) , read - only memory , and / or high - capacity FIG . 4 is a block diagram of electronic components 400 
storage devices ( e.g. , hard drives , solid state drives , etc. ) . In of the key fob 106. In the illustrated example , the electronic some examples , the memory 304 includes multiple kinds of components 400 include a processor 402 , memory 404 , a memory , particularly volatile memory and non - volatile communication module 406 , a lock button 408 , an unlock memory . button 410 , an open button 412 , and an emergency button The memory 304 is computer readable media on which 414 . one or more sets of instructions , such as the software for 
operating the methods of the present disclosure , can be The processor 402 may be any suitable processing device 
embedded . The instructions may embody one or more of the or set of processing devices such as , but not limited to , a 
methods or logic as described herein . For example , the 15 microprocessor , a microcontroller - based platform , an inte 
instructions reside completely , or at least partially , within grated circuit , one or more field programmable gate arrays 
any one or more of the memory 304 , the computer readable ( FPGAs ) , and / or one or more application - specific integrated 
medium , and / or within the processor 302 during execution circuits ( ASICs ) . 
of the instructions . The memory 404 may be volatile memory ( e.g. , RAM 

The communication module 306 of the illustrated 20 including non - volatile RAM , magnetic RAM , ferroelectric 
example includes wired or wireless network interfaces to RAM , etc. ) , non - volatile memory ( e.g. , disk memory , 
enable communication with other devices and / or external FLASH memory , EPROMs , EEPROMs , memristor - based 
networks . The external network ( s ) may be a public network , non - volatile solid - state memory , etc. ) , unalterable memory 
such as the Internet ; a private network , such as an intranet ; ( e.g. , EPROMs ) , read - only memory , and / or high - capacity 
or combinations thereof , and may utilize a variety of net- 25 storage devices ( e.g. , hard drives , solid state drives , etc. ) . In 
working protocols now available or later developed includ some examples , the memory 404 includes multiple kinds of 
ing , but not limited to , TCP / IP - based networking protocols . memory , particularly volatile memory and non - volatile 
The communication module 306 also includes hardware memory . ( e.g. , processors , memory , storage , antenna , etc. ) and soft The memory 404 is computer readable media on which ware to control the wired or wireless network interfaces . For 30 one or more sets of instructions , such as the software for example , the communication module 306 includes one or operating the methods of the present disclosure , can be more communication controllers for cellular networks , such embedded . The instructions may embody one or more of the as Global System for Mobile Communications ( GSM ) , 
Universal Mobile Telecommunications System ( UMTS ) , methods or logic as described herein . For example , the 
Long Term Evolution ( LTE ) , Code Division Multiple Access 35 instructions reside completely , or at least partially , within 
( CDMA ) . In the illustrated example , the communication any one or more of the memory 404 , the computer readable 
module 306 includes a wireless personal area network medium , and / or within the processor 402 during execution 
( WPAN ) module that is configured to wirelessly communi of the instructions . 
cate with the communication module 126 of the vehicle 100 The communication module 406 of the illustrated 
via short - range wireless communication protocol ( s ) . In 40 example includes wired or wireless network interfaces to 
some examples , the communication module 306 implements enable communication with other devices and / or external 
the Bluetooth® and / or Bluetooth® Low Energy ( BLE ) networks . The external network ( s ) may be a public network , 
protocols . Additionally or alternatively , the communication such as the Internet ; a private network , such as an intranet ; 
module 306 is configured to wirelessly communicate via or combinations thereof , and may utilize a variety of net 
Wi - Fi® , Near Field Communication ( NFC ) , ultra - wide band 45 working protocols now available or later developed includ 
( UWB ) communication , super - high frequency ( SHF ) com ing , but not limited to , TCP / IP - based networking protocols . 
munication , ultra - high frequency ( UHF ) communication , The communication module 406 also includes hardware 
low - frequency ( LF ) communication , and / or any other com ( e.g. , processors , memory , storage , antenna , etc. ) and soft 
munication protocol that enables the communication module ware to control the wired or wireless network interfaces . For 
306 to communicatively couple to the communication mod- 50 example , the communication module 406 includes one or 
ule 126 of the vehicle 100 . more communication controllers for cellular networks , such 

The touchscreen 308 of the illustrated example provides as Global System for Mobile Communications ( GSM ) , 
an interface between the user 102 and the mobile device 104 Universal Mobile Telecommunications System ( UMTS ) , 
to enable the user 102 to initiate remote park - assist and / or Long Term Evolution ( LTE ) , Code Division Multiple Access 
other function ( s ) for the vehicle 100. For example , the 55 ( CDMA ) . In the illustrated example , the communication 
touchscreen 308 is a resistive touchscreen , a capacitive module 406 includes a wireless personal area network 
touchscreen , and / or any other type of touchscreen that ( WPAN ) module that is configured to wirelessly communi 
displays output information to and tactilely receives input cate with the communication module 126 of the vehicle 100 
information from the user 102 of the mobile device 104. In via short - range wireless communication protocol ( s ) . In 
some examples , the electronic components 300 of the 60 some examples , the communication module 406 implements 
mobile device 104 also includes other input devices ( e.g. , the Bluetooth® and / or Bluetooth® Low Energy ( BLE ) 
buttons , knobs , microphones , etc. ) and / or output devices , protocols . Additionally or alternatively , the communication 
such as a speaker 310 , LEDs , etc. , to receive input infor module 406 is configured to wirelessly communicate via 
mation from and / or provide output information to the user Wi - Fi® , Near Field Communication ( NFC ) , ultra - wide band 
102 of the mobile device 104. The user 102 interacts with the 65 ( UWB ) communication , super - high frequency ( SHF ) com 
touchscreen 308 to initiate remote park - assist and / or other munication , ultra - high frequency ( UHF ) communication , 
vehicle function ( s ) via the mobile device 104. Based on low - frequency ( LF ) communication , and / or any other com 



US 10,814,866 B2 
13 14 

munication protocol that enables the communication module col , and / or super - high frequency communication . In the 
406 to communicatively couple to the communication mod illustrated example , the RePA controller 140 determines the 
ule 126 of the vehicle 100 . distance between the user 102 and the vehicle 100 based 

Further , the lock button 408 , the unlock button 410 , the upon the low - frequency communication of the key fob 106 
open button 412 , and the emergency button 414 of the 5 rather than the wireless communication of the mobile device 
electronic components 400 provide an interface between the 104 , because calculating a distance based upon RSSI of user 102 and the key fob 106 to enable the user 102 to low - frequency communication is more accurate than calcu function ( s ) for the vehicle 100. Based on the input received lating a distance based upon RSSI of BLE , Wi - Fi , and / or from the user 102 via the lock button 408 , the unlock button super - high frequency communication . That is , because the 410 , the open button 412 , and / or the emergency button 414 , 10 key fob 106 has a LF communication module for low the communication module 406 of the key fob 106 wire 
lessly communicates with the communication module 126 frequency communication with the communication module 

126 of the vehicle 100 , the RePA controller 140 utilizes the of the vehicle 100 to initiate function ( s ) of the vehicle 100 . 
For example , upon the user 102 pressing the lock button 408 , RSSI of communication between the key fob 106 and the 
the communication module 406 is configured to send á 15 communication module 126 to approximate a distance 
signal to the communication module 126 of the vehicle 100 between the user 102 and the vehicle 100 . 
to instruct the body control module 136 to lock one or more The vehicle 100 of the illustrated example also corre 
of the doors 108. Upon the user 102 pressing the unlock sponds with a threshold range 506 that is greater than and / or 
button 410 , the communication module 406 is configured to extends beyond the tethering range 504. The RePA control 
send a signal to the communication module 126 of the 20 ler 140 utilizes the threshold range 506 to limit a distance 
vehicle 100 to instruct the body control module 136 to from which some other vehicle functions may be remotely 
unlock one or more of the doors 108. Upon the user 102 initiated by a remote device associated with the vehicle 100 . 
pressing the open button 412 , the communication module For example , the RePA controller 140 permits other vehicle 
406 is configured to send a signal to the communication functions ( e.g. , passive entry , passive engine start , remote 
module 126 of the vehicle 100 to instruct the body control 25 unlocking , remote opening , remote engine start , etc. ) to be 
module 136 to open one or more of the doors 108. Further , initiated by a mobile device that is located within the 
upon the user 102 pressing the emergency button 414 , the threshold range 506 and prohibits those other vehicle func 
communication module 406 is configured to send a signal to tions from being initiated by a mobile device that is located 
the communication module 126 of the vehicle 100 to instruct beyond the threshold range 506. In some examples , the 
the body control module 136 to emit an emergency alarm 30 threshold distance is defined based upon , at least in part , the 
( e.g. , via a horn , exterior lamps , etc. ) . Additionally or limitations of the communication protocol ( s ) utilized for 
alternatively , the electronic components 400 of the key fob wireless communication between mobile device ( s ) and the 
106 include other input devices ( e.g. , other buttons ) and / or communication module 126 of the vehicle 100. Further , in 
output devices to receive input information from and / or some examples , the RePA controller 140 permits some 
provide output information to the user 102 . 35 vehicle functions ( e.g. , emergency functions ) to be remotely 

FIG . 5 depicts an example system for managing input initiated by a remote device ( e.g. , by sending an emergency 
signals for remote park - assist of the vehicle 100. In the signal ) that is located beyond the threshold range 506 . 
illustrated example , the user 102 utilizes the mobile device In operation , the RePA controller 140 determines whether 
104 to initiate the performance of remote - park assist motive remote park - assist is active for the vehicle 100. That is , the 
functions by the autonomy unit 138 to autonomously park 40 RePA controller 140 identifies whether the autonomy unit 
the vehicle 100 within a parking spot 502 . 138 is performing motive functions for remote park - assist 

The vehicle 100 of the illustrated example is permitted to that were initiated from the mobile device 104 of the user 
autonomously perform motive functions for remote park 102 and / or another mobile device 104 of another user 
assist when the user 102 is within a tethering range 504 of associated with the vehicle 100. If the RePA controller 140 
the vehicle 100 and is prohibited from autonomously per- 45 determines that the remote park - assist is inactive , the RePA 
forming the motive functions when the user 102 is outside controller 140 waits to designate a mobile device for initi 
of the tethering range 504. For instance , some governmental ating remote park - assist . For example , when the remote 
have instituted regulations that require the user 102 be park - assist of the vehicle 100 is inactive , the RePA controller 
within the tethering range 504 of the vehicle 100 while the 140 designates a mobile device upon receiving , via the 
vehicle 100 is autonomously performing remote park - assist 50 communication module 126 , an activation request from the 
motive functions . The tethering range 504 of the illustrated mobile device . That is , the RePA controller 140 is configured 
example is defined to extend to a predetermined distance to designate the mobile device 104 of the user in response to 
( e.g. , 6 meters ) from an exterior surface of the vehicle 100 . RePA controller 140 ( i ) determining that the remote park 
The user 102 is within the tethering range 504 of the vehicle assist is inactive and ( ii ) receiving an activation request from 
100 if a distance between the user 102 and the exterior 55 the mobile device 104. In some examples , the mobile device 
surface of the vehicle 100 is less than or equal to the 104 sends the activation request upon the user opening a 
predetermined distance of the tethering range 504 . remote parking app via the touchscreen 308 of the mobile 

In the illustrated example , the RePA controller 140 deter device 104 . 
mines the distance between the user 102 and the exterior When the RePA controller 140 designates a mobile 
surface of the vehicle 100 by determining a distance 60 device , the RePA controller 140 ( i ) enables that mobile 
between the key fob 106 of the user 102 and the commu device to initiate remote park - assist motive functions and ( ii ) 
nication module 126 of the vehicle 100. For example , the prevents other mobile device ( s ) from initiating remote park 
key fob 106 communicates with the communication module assist motive functions while another mobile device is 
126 of the vehicle via low - frequency communication . Fur designated . By preventing the autonomy unit 138 from 
ther , the mobile device 104 communicates with the com- 65 processing remote park - assist requests sent from other 
munication module 126 of the vehicle 100 via the BLE mobile device ( s ) while the phone - as - a - 104 key is designated 
communication protocol , the Wi - Fi communication proto for remote park - assist , the RePA controller 140 facilitates 
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prioritization and processing of input requests while remote a trash can ) is within the parking spot 502 into which the 
park - assist is being performed . vehicle 100 is being parked . Additionally or alternatively , 

In the illustrated example , the autonomy unit 138 of the the communication module 126 of the vehicle 100 receives 
vehicle 100 activates the remote park - assist in response to an emergency signal from a nearby mobile device ( e.g. , a 
the RePA controller 140 designating the mobile device 104 5 phone - as - a - key , a key fob ) . For example , the user 102 is able 
for the remote park - assist . That is , upon designating the to send an emergency signal via the key fob 106 upon seeing 
mobile device 104 , the RePA controller 140 instructs the that the object 508 is within the path of the vehicle 100 . 
autonomy unit 138 to activate one or more remote park Another user 510 that is within the threshold range 506 of 
assist features . Further , the RePA controller 140 processes the vehicle 100 also is able to send an emergency signal via 
remote parking signals received by the communication 10 a mobile device 512 and / or a key fob 514 upon seeing that 
module 126 from the mobile device 104 when the mobile the object 508 is within the path of the vehicle 100. In the 
device 104 is designated for remote park - assist of the illustrated example , the mobile device 512 includes phone 
vehicle 100 . as - a - key and / or remote park - assist functionality . In some 

The autonomy unit 138 is configured to perform motive examples , the emergency signal sent from a key fob ( e.g. , 
functions for remote park - assist based upon the remote 15 the key fob 106 , the key fob 514 ) includes a panic request 
parking signals that are sent from the mobile device 104 , signal that is sent by a user ( e.g. , the user 102 , the user 510 ) 
received by the communication module 126 , and processed pressing an emergency button ( e.g. , the emergency button 
by the RePA controller 140. For example , the autonomy unit 414 ) of the key fob . In some examples , the emergency signal 
138 performs motive functions for remote park - assist based sent from a key fob ( e.g. , the key fob 106 , the key fob 514 ) 
upon remote parking signals sent by the mobile device 104 20 includes a series of requests ( e.g. , two remote unlock 
of the user 102 if the RePA controller 140 determines that the requests ) that are sent by a user ( e.g. , the user 102 , the user 
key fob 106 of the user 102 is within the tethering range 504 510 ) by pressing a predefined sequence of button ( s ) of the 
of the vehicle 100 at the time the remote parking signals are key fob ( e.g. , sending two remote unlock request signals in 
sent from the mobile device 104. That is , the autonomy unit succession ) within a predefined period of time ( e.g. , two 
138 performs motive functions for remote park - assist when 25 seconds ) . In some examples , the predefined sequence of 
the user 102 is within the tethering range 504 and does not button ( s ) of a key fob may be configurable to user prefer 
perform motive functions for remote park - assist when the ences . In some examples , the emergency signal sent from a 
user 102 is beyond the tethering range 504. To determine key fob ( e.g. , the key fob 106 , the key fob 514 ) includes a 
whether the user 102 is within the tethering range 504 of the sequence in which a button ( e.g. , an unlock button , a lock 
vehicle 100 , the RePA controller 140 determines a distance 30 button ) is continuously pressed by a user ( e.g. , the user 102 , 
between the user 102 and the vehicle 100 and subsequently the user 510 ) for a predefined period of time . Further , in 
compares that distance to a distance of the tethering range some examples , the emergency signal sent from a key fob 
504. For example , to determine the distance between the ( e.g. , the key fob 106 , the key fob 514 ) includes a sequence 
user 102 and the vehicle 100 , the RePA controller 140 in which two or more buttons ( e.g. , an unlock button and an 
determines the distance between the key fob 106 of the user 35 emergency button ) are pressed simultaneously by a user 
102 and the communication module 126 of the vehicle 100 ( e.g. , the user 102 , the user 510 ) . 
based upon signal strengths ( RSSIs ) of the wireless com To enable a user ( e.g. , the user 102 , the user 510 ) to access 
munication ( e.g. , BLE protocol communication ) between a cabin of the vehicle 100 , the RePA controller 140 of the 
the key fob 106 and the communication module 126. Fur illustrated example also is configured to instruct the 
ther , in some examples , the RePA controller 140 determines 40 autonomy unit 138 to stop movement of the vehicle 100 and 
that both the key fob 106 and the mobile device 104 performance of remote park - assist in response to receiving 
correspond to the user 102 upon identifying that the distance an unlock trigger signal to unlock one or more of the doors 
to and / or location of the key fob 106 with respect to the 108 of the vehicle 100. For example , an unlock trigger signal 
vehicle 100 ( e.g. , determined based upon RSSIs of commu is received in response to ( 1 ) one of the handle sensors 112 
nication between the key fob 106 and the communication 45 detecting that a user has grasped and / or otherwise engaged 
module 126 ) corresponds with the distance to and / or loca the door handle 110 of the corresponding one of the doors 
tion of the mobile device 104 with respect to the vehicle 100 108 and ( 2 ) the RePA controller 140 detecting that a key fob 
( e.g. , determined based upon RSSIs of communication and / or mobile device is near the corresponding one of the 
between the mobile device 104 and the communication doors 108. That is , the RePA controller 140 is configured to 
module 126 ) . 50 unlock one or more of the doors 108 in response to ( 1 ) one 

In the illustrated example , to prevent potential emergency of the handle sensors 112 detecting that a user ( e.g. , the user 
events from occurring while remote parking is being per 102 , the user 510 ) has grasped and / or otherwise engaged the 
formed , the RePA controller 140 also is configured to door handle 110 of the corresponding one of the doors 108 
instruct the autonomy unit 138 to stop movement of the and ( 2 ) the RePA controller 140 detecting that a key fob 
vehicle 100 and performance of remote park - assist in 55 and / or mobile device is near the corresponding one of the 
response to receiving an emergency signal while the mobile doors 108 when the vehicle 100 is stationary . 
device 104 is sending remote parking signals to the vehicle In the illustrated example , the RePA controller 140 further 
100. That is , the autonomy unit 138 is configured to stop facilitates prioritization and processing of input requests 
motive functions of the vehicle 100 for remote park - assist while remote park - assist is being performed by preventing 
upon receipt of an emergency signal . For example , an 60 processing of other nonemergency requests for the vehicle 
emergency signal is transmitted for an emergency event 100 ( e.g. , passive - entry passive - start signals , remote keyless 
upon detecting that an obstacle ( e.g. , a person , an animal , an entry signals , remote door unlock requests , etc. ) while 
inanimate object ) is positioned along a vehicle path for the remote park - assist is active . For example , the RePA control 
motive functions of the vehicle 100. In the illustrated ler 140 is configured to receive a nonemergency request via 
example , an emergency signal is transmitted upon the RePA 65 a mobile device including phone - as - a - key functionality 
controller 140 detecting , via one or more of the proximity ( e.g. , the mobile device 104 , the mobile device 512 ) , a key 
sensors 120 and / or the cameras 122 , that an object 508 ( e.g. , fob ( e.g. , the key fob 106 , the key fob 514 ) , the keypad 114 , 
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the liftgate sensor 118 , a cellular network , etc. In some At block 610 , the autonomy unit 138 performs remote 
examples , when the mobile device 104 of the user 102 is park - assist motive functions that are initiated by the mobile 
designated for remote park - assist for the vehicle 100 , a device 104 of the user 102. At block 612 , the RePA 
nonemergency request includes an activation request from controller 140 determines whether the vehicle 100 has 
the mobile device 512 of the user 510. In such examples , the 5 received another input request ( e.g. , via the communication 
RePA controller 140 does not process the request to desig module 126 , the handle sensors 112 , the keypad 114 , the 
nate the mobile device 512. Rather , the RePA controller 140 liftgate sensor 118 , etc. ) . In response to the RePA controller 
is configured to send , via the communication module 126 , an 140 determining that another input request has not been 
alert to the mobile device 512 indicating that ( i ) the mobile received , the method 600 returns to block 602. Otherwise , in 
device 104 of the user 102 is currently designated for remote 10 response to the RePA controller 140 determining that 
park - assist of the vehicle 100 and / or ( ii ) a duration of time another input request has been received , the method 600 
during which the mobile device 104 will remain designated proceeds to block 614 . 
for the remote park - assist . Additionally or alternatively , At block 614 , the RePA controller 140 determines 
when the vehicle 100 is stationary , the RePA controller 140 whether the other input request is an unlock trigger signal to 
is configured to send , via the communication module 126 , a 15 unlock one or more of the doors 108 of the vehicle 100. For 
request to the mobile device 104 of the user 102 for example , an unlock trigger signal is received upon ( 1 ) one 
permission to change designation for the remote park - assist of the handle sensors 112 detecting that a user has grasped 
of the vehicle 100 to the mobile device 512 of the user 510 . and / or otherwise engaged the door handle 110 of the corre 
FIG . 6 is a flowchart of an example method 600 to manage sponding one of the doors 108 and ( 2 ) the RePA controller 

input signals for remote park - assist . The flowchart of FIG . 6 20 140 detecting that a key fob and / or mobile device is near the 
is representative of machine readable instructions that are corresponding one of the doors 108. In response to the RePA 
stored in memory ( such as the memory 210 of FIG . 2 ) and controller 140 determining that the other input request is an 
include one or more programs which , when executed by a unlock trigger signal , the method 600 proceeds to block 618 . 
processor ( such as the processor 208 of FIG . 2 ) , cause the Otherwise , in response to the RePA controller 140 deter 
vehicle 100 to implement the example RePA controller 140 25 mining that the other input request is not an unlock trigger 
of FIGS . 1 and 2. While the example program is described signal , the method 600 proceeds to block 616 . 
with reference to the flowchart illustrated in FIG . 6 , many At block 616 , the RePA controller 140 determines 
other methods of implementing the example RePA controller whether the other input request is an emergency request . For 
140 may alternatively be used . For example , the order of example , an emergency request may be received from the 
execution of the blocks may be rearranged , changed , elimi- 30 key fob 106 of the user 102 , the key fob 514 and / or the 
nated , and / or combined to perform the method 600. Further , mobile device 512 of the user 510 , etc. and / or based upon 
because the method 600 is disclosed in connection with the information collected by one or more of the proximity 
components of FIGS . 1-5 , some functions of those compo sensors 120 , one or more of the cameras 2 , etc. In 
nents will not be described in detail below . response to the RePA controller 140 determining that the 

Initially , at block 602 , the RePA controller 140 determines 35 other input request is an emergency request , the method 600 
whether remote park - assist for the vehicle 100 is active . In proceeds to block 618. At block 618 , the RePA controller 
response to the RePA controller 140 determining that remote 140 causes the autonomy unit 138 to stop movement of the 
park - assist is activated , the method 600 proceeds to block vehicle 100 and performance of remote park - assist . Other 
608. Otherwise , in response to the RePA controller 140 wise , in response to the RePA controller 140 determining 
determining that remote park - assist is not activated , the 40 that the other input request is not an emergency request , the 
method 600 proceeds to block 604. At block 604 , the RePA method 600 proceeds to block 620 . 
controller 140 determines whether the communication mod At block 620 , the RePA controller 140 determines 
ule 126 of the vehicle 100 has received an activation request whether the other input request is a RePA activation request 
from a mobile device ( e.g. , the mobile device 104 of the user from another mobile device ( e.g. , the mobile device 512 of 
102 ) to activate remote park - assist for the vehicle 100. In 45 the user 510 ) . In response to the RePA controller 140 
response to the RePA controller 140 determining that an determining that the other input request is an activation 
activation request has not been received , the method 600 request from the mobile device 512 , the method 600 pro 
returns to block 602. Otherwise , in response to the RePA ceeds to block 622. At block 622 , the RePA controller 140 
controller 140 determining that an activation request has sends an alert , via the communication module 126 , to the 
been received , the method 600 proceeds to block 606 . 50 mobile device 512 indicating that the mobile device 104 of 

At block 606 , the RePA controller 140 designates the the user 102 is currently designated for remote park - assist . 
mobile device 104 that sent the activation request for In the illustrated example , the method 600 also proceeds to 
initiation of remote park - assist features . At block 608 , the block 624 at which the RePA controller 140 sends , a request 
RePA controller 140 determines whether the user 102 of the to the mobile device 104 on behalf of the user 510 for 
mobile device 104 is within the tethering range 504 of the 55 permission to change designation for remote park - assist to 
vehicle 100 for initiating remote park - assist features . For the mobile device 512 of the user 510. Returning to block 
example , the RePA controller 140 determines whether the 620 , in response to the RePA controller 140 determining that 
user 102 is within the tethering range 504 based upon signal the other input request is not a RePA activation request from 
strengths of communication between the communication another mobile device , the method 600 proceeds to block 
module 126 of the vehicle 100 and the key fob 106 of the 60 626 at which the RePA controller 140 prevents processing of 
user 102. In response to the RePA controller 140 determin the other input request . 
ing that the user 102 is outside of the tethering range 504 , the FIG . 7 depicts another example system for managing 
method 600 returns to block 602. Otherwise , in response to input signals for remote park - assist of the vehicle 100. In the 
the RePA controller 140 determining that the user 102 is illustrated example , the user 102 utilizes the mobile device 
within the tethering range 504 , the autonomy unit 138 65 104 when the user 102 is within the tethering range 504 of 
activates remote park - assist and the method 600 proceeds to the vehicle 100 to initiate the performance of remote - park 
block 610 . assist motive functions by the autonomy unit 138 to autono 
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mously park the vehicle 100 within the parking spot 502 . and / or location of the mobile device 104 with respect to the 
The RePA controller 140 of the vehicle 100 in the illustrated vehicle 100. Further , to determine whether the key fob 106 
example facilitates prioritization and processing of input is located within the tethering range 504 of the vehicle 100 , 
requests by determining whether to process an unlock the RePA controller 140 compares the tethering range 504 to 
request based upon a vehicle speed while remote park - assist 5 the distance between the key fob 106 and the vehicle 100 
is being performed . and / or a relative location of the key fob 106 with respect to 

The vehicle 100 of the illustrated example is permitted to the vehicle 100 . 
autonomously perform motive functions for remote park For example , the communication module 126 is config 
assist when the user 102 is within a tethering range 504 of ured to determine the distance between the key fob 106 and 
the vehicle 100 and is prohibited from autonomously per- 10 the vehicle 100 ( with a margin of error ) based upon RSSIS , 
forming the motive functions when the user 102 is outside time - of - flight , and / or angle - of - arrival of communication 
of the tethering range 504. The RePA controller 140 of the between the key fob 106 and the communication module 
illustrated example determines the distance between the user 126. In some examples , the communication module 126 also 
102 and the exterior surface of the vehicle 100 based upon is configured to determine the distance between the mobile 
signals strengths ( e.g. , RSSIS ) of low - frequency communi- 15 device 104 and the vehicle 100 ( with a margin of error ) 
cation between the key fob 106 of the user 102 and the based upon RSSIs , time - of - flight , and / or angle - of - arrival of 
communication module 126 of the vehicle 100. Further , communication between the mobile device 104 and the 
BLE communication , Wi - Fi communication , and / or super communication module 126. Additionally or alternatively , 
high frequency communication is utilized to send remote the communication module 126 is configured to utilize 
parking signals and / or other information from the mobile 20 triangulation to determine the location of the mobile device 
device 104 to the RePA controller 140 . 104 with respect to the vehicle 100 ( with a margin of error ) 

In operation , the RePA controller 140 determines whether based upon RSSIs , time - of - flight , and / or angle - of - arrival of 
remote park - assist is active for the vehicle 100. If the RePA communication between the mobile device 104 and the 
controller 140 determines that the remote park - assist is antenna nodes 134. Further , in some examples , the commu 
inactive , the RePA controller 140 waits to designate a mobile 25 nication module 126 is configured to utilize triangulation to 
device for initiating remote park - assist . For example , when determine the location of the key fob 106 with respect to the 
the remote park - assist of the vehicle 100 is inactive , the vehicle 100 ( with a margin of error ) based upon RSSIS , 
RePA controller 140 designates a mobile device upon receiv time - of - flight , and / or angle - of - arrival of communication 
ing , via the communication module 126 , an activation between the key fob 106 and the antenna nodes 134 . 
request from the mobile device . That is , the RePA controller 30 The RePA controller 140 determines that the key fob 106 
140 is configured to designate the mobile device 104 of the corresponds with the mobile device 104 in response to 
user in response to RePA controller 140 ( i ) determining that determining that the key fob 106 and the mobile device 104 
the remote park - assist is inactive and ( ii ) receiving an are spaced apart from the vehicle 100 by similar distances 
activation request from the mobile device 104. In some that are within a threshold margin and / or in response to 
examples , the mobile device 104 sends the activation 35 determining that the key fob 106 and the mobile device 104 
request upon the user opening a remote parking app via the are located within a threshold margin of each other . In some 
touchscreen 308 of the mobile device 104 . examples , if the RePA controller 140 is unable to distinguish 

In the illustrated example , the autonomy unit 138 of the between two or more key fobs that are near the mobile 
vehicle 100 activates the remote park - assist in response to device 104 initiating remote park - assist , the RePA controller 
the RePA controller 140 designating the mobile device 104 40 140 determines that at least one of those key fobs corre 
for the remote park - assist . That is , upon designating the sponds with the user 102. Further , in some examples , the 
mobile device 104 , the RePA controller 140 instructs the RePA controller 140 monitors locations of mobile devices 
autonomy unit 138 to activate one or more remote park including RePA functionality and / or key fobs over a period 
assist features . Further , the RePA controller 140 processes of time to determine the trajectory of those mobile devices 
remote parking signals received by the communication 45 and / or key fobs . In such examples , the RePA controller 140 
module 126 from the mobile device 104 when the mobile is configured to identify the key fob 106 that corresponds 
device 104 is designated for remote park - assist of the with the mobile device 104 initiating the remote park - assist 
vehicle 100 . based upon the trajectories of the key fob 106 and the mobile 

The autonomy unit 138 is configured to perform motive device 104. Further , in some examples , the RePA controller 
functions for remote park - assist based upon the remote 50 140 identifies the key fob 106 that of the user 102 that 
parking signals that are sent from the mobile device 104 , corresponds with the mobile device 104 based upon direct 
received by the communication module 126 , and processed communication between the mobile device 104 and the key 
by the RePA controller 140. That is , the RePA controller 140 fob 106 . 
causes the autonomy unit 138 to perform the remote park In the illustrated example , the RePA controller 140 facili 
assist upon receiving the remote parking signals from the 55 tates prioritization and processing of input requests while 
mobile device 104 via the communication module 126 . remote park - assist is being performed by determining 

In the illustrated example , the autonomy unit 138 per whether to process an unlock request based upon a vehicle 
forms motive functions for remote park - assist based upon speed of the vehicle 100. For example , while the autonomy 
the remote parking signals if the RePA controller 140 ( i ) unit 138 is performing remote park - assist , the RePA con 
identifies a key fob ( e.g. , the key fob 106 ) that corresponds 60 troller 140 is configured to receive an unlock request for 
with the mobile device 104 sending the remote parking unlocking one or more of the doors 108 ( i ) from the key fob 
signals and ( ii ) determines that that key fob is located within 106 of the user 102 via the communication module 126 , ( ii ) 
the tethering range 504 of the vehicle 100. For example , the from the key fob 514 and / or the mobile device 512 of the 
RePA controller 140 determines that the key fob 106 corre user 510 via the communication module 126 , ( iii ) responsive 
sponds with the mobile device 104 in response to identifying 65 to one of the handle sensors 112 detecting that a user has 
that the distance to and / or location of the key fob 106 with engaged and / or otherwise contacted the door handle 110 of 
respect to the vehicle 100 corresponds with the distance to the corresponding one of the doors 108 , ( iv ) from the keypad 
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114 , etc. In the illustrated example , the mobile device 512 connection with the components of FIGS . 1-4 and 7 , some 
includes phone - as - a - key functionality . functions of those components will not be described in detail 

In some examples , the unlock request is a remote request below . 
( e.g. , sent from the key fob 106 , the key fob 514 , the mobile Initially , at block 802 , the RePA controller 140 determines 
device 512 ) . In other examples , the unlock request is a local 5 whether remote park - assist for the vehicle 100 is active . In 
request ( e.g. , from the keypad 114 , via one of the handle response to the RePA controller 140 determining that remote 
sensors 112 ) . When the unlock request is a remote request , park - assist is activated , the method 800 proceeds to block 
the RePA controller 140 is configured to determine whether 812. Otherwise , in response to the RePA controller 140 
the mobile device ( e.g. , the key fob 106 , the key fob 514 , the determining that remote park - assist is not activated , the 
mobile device 512 ) that sent the remote request is within the 10 method 800 proceeds to block 804. At block 804 , the RePA controller 140 determines whether the communication mod threshold range 506 of the vehicle 100. If the mobile device ule 126 of the vehicle 100 has received an activation request that sent the remote request is beyond the threshold range from a mobile device ( e.g. , the mobile device 104 of the user 506 , the RePA controller 140 prevents unlocking of the 102 ) to activate remote park - assist for the vehicle 100. In doors 108 and the autonomy unit 138 proceeds with per- 15 response to the RePA controller 140 determining that an forming remote park - assist . activation request has not been received , the method 800 

The RePA controller 140 of the illustrated example col returns to block 802. Otherwise , in response to the RePA 
lects the vehicle speed from the vehicle speed sensor 124 of controller 140 determining that an activation request has 
the vehicle 100. If the RePA controller 140 determines that been received , the method 800 proceeds to block 806 . 
the vehicle speed is less than or equal to the threshold speed , 20 At block 806 , the RePA controller 140 determines 
the RePA controller 140 unlocks and / or primes unlocking for whether there is a key fob ( e.g. , the key fob 106 of the user 
one or more of the doors 108 of the vehicle 100 to enable a 102 ) that corresponds with the mobile device 104 that sent 
user ( e.g. , the user 102 , the user 510 ) to access the cabin of the activation request for remote park - assist . For example , 
the vehicle 100. For example , upon the RePA controller 140 the RePA controller 140 determines whether the key fob 106 
determining that the vehicle speed is less than or equal to the 25 corresponds with the mobile device 104 by identifying 
threshold speed , the RePA controller 140 primes the doors whether the key fob 106 and the mobile device 104 are 
108 for unlocking and the doors 108 are subsequently spaced apart from the communication module 126 of the 
unlocked once one of the handle sensors 112 detects that a vehicle 100 by similar distances that are within a threshold 
user has grasped and / or otherwise engaged the door handle margin and / or by identifying whether the key fob 106 and 
110 of the corresponding one of the doors 108. Further , in 30 the mobile device 104 are located within a threshold margin 
some examples , the RePA controller 140 prevents unlocking of each other . In some such examples , the RePA controller 
of the doors 108 while the autonomy unit 138 continues to 140 determines the distance between the key fob 106 and the 
perform the motive functions for remote park - assist if the vehicle 100 based upon a signal strength of communication 
RePA controller 140 determines that the vehicle speed is between the key fob 106 and the communication module 
greater than the threshold speed . In other examples , the 35 126 , determines the distance between the mobile device 104 
RePA controller 140 is configured to cause the autonomy and the vehicle 100 based upon a signal strength of com 
unit 138 to stop movement of the vehicle 100 and perfor munication between the mobile device 104 and the commu 
mance of remote park - assist upon determining that the nication module 126 , and compares the distance of the key 
vehicle speed is greater than the threshold speed . In such fob 106 to the distance of the mobile device 104. In response 
examples , the RePA controller 140 permits opening of the 40 to the RePA controller 140 determining that the key fob 106 
doors 108 once the vehicle 100 has stopped moving . does not correspond with the mobile device 104 , the method 

In some examples , the RePA controller 140 prevents 800 returns to block 802. Otherwise , in response to the RePA 
unlocking of the doors 108 based upon whether a remote controller 140 determining that the key fob 106 corresponds 
unlock signal was sent via a permissible communication with the mobile device 104 , the method 800 proceeds to 
protocol . For example , if the remote request was sent to the 45 block 808 . 
communication module 126 of the vehicle 100 via an At block 808 , the RePA controller 140 designates the 
impermissible communication protocol ( e.g. , cellular com mobile device 104 that sent the activation request for 
munication ) , the RePA controller 140 prevents unlocking of initiation of remote park - assist features . At block 810 , the 
the doors 108 and the autonomy unit 138 proceeds with RePA controller 140 determines whether the key fob 106 
performing remote park - assist . Further , in some examples , 50 that corresponds with the mobile device 104 is within the 
the RePA controller 140 is configured to process a remote tethering range 504 of the vehicle 100 for initiating remote 
lock request and / or a remote emergency request regardless park - assist features . For example , the RePA controller 140 
of the speed of the vehicle 100 . determines whether the key fob 106 of the user 102 is within 
FIG . 8 is a flowchart of another example method 800 to the tethering range 504 based upon signal strengths of 

manage input signals for remote park - assist . The flowchart 55 communication between the communication module 126 of 
of FIG . 8 is representative of machine readable instructions the vehicle 100 and the key fob 106. In response to the RePA 
that are stored in memory ( such as the memory 210 of FIG . controller 140 determining that the user 102 is outside of the 
2 ) and include one or more programs which , when executed tethering range 504 , the method 800 returns to block 802 . 
by a processor ( such as the processor 208 of FIG . 2 ) , cause Otherwise , in response to the RePA controller 140 deter 
the vehicle 100 to implement the example RePA controller 60 mining that the user 102 is within the tethering range 504 , 
140 of FIGS . 1 and 2. While the example program is the autonomy unit 138 activates remote park - assist and the 
described with reference to the flowchart illustrated in FIG . method 800 proceeds to block 812 at which the autonomy 
8 , many other methods of implementing the example RePA unit 138 performs remote park - assist motive functions ini 
controller 140 may alternatively be used . For example , the tiated via the mobile device 104 of the user 102 . 
order of execution of the blocks may be rearranged , 65 At block 814 , the RePA controller 140 determines 
changed , eliminated , and / or combined to perform the whether the vehicle 100 has received an unlock request to 
method 800. Further , because the method 800 is disclosed in unlock one or more of the 108 of the vehicle 100. For 
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example , an unlock request may be received from the key ing of the doors 108 while the autonomy unit 138 continues 
fob 106 of the user 102 , a key fob and / or phone - as - a - key of to perform the motive functions for remote park - assist . 
another user ( e.g. , the key fob 514 and / or the mobile device Additionally or alternatively , the RePA controller 140 , at 
512 of the user 510 ) , the keypad 114 , etc. In response to the block 828 , causes the autonomy unit 138 to stop movement 
RePA controller 140 determining that an unlock request has 5 of the vehicle 100 and performance of remote park - assist . 
not been received , the method 800 returns to block 802 . For example , the RePA controller 140 facilitates opening of 
Otherwise , in response to the RePA controller 140 deter the doors 108 once movement of the vehicle 100 is stopped . 
mining that an unlock request has been received , the method FIG . 9 depicts another example system for managing 
800 proceeds to block 816 . input signals for remote park - assist of the vehicle 100. In the 

At block 816 , the RePA controller 140 determines 10 illustrated example , the user 102 utilizes the mobile device 
whether the received unlock request is a remote request . For 104 when the user 102 is within the tethering range 504 of 
example , a remote unlock request includes an unlock request the vehicle 100 to initiate the performance of remote - park 
received by the communication module 126 from the key assist motive functions by the autonomy unit 138 to autono 
fob 106 of the user 102 , a key fob of another user ( e.g. , the mously park the vehicle 100 within the parking spot 502 . 
key fob 514 of the user 510 ) , and / or a phone - as - a - key of 15 The RePA controller 140 of the vehicle 100 of the illustrated 
another user ( e.g. , the mobile device 512 of the user 510 ) . An example facilitate prioritization of input requests by deter 
unlock request that is not a remote request includes a request mining whether to process a remote unlock request based 
received from a device on the vehicle 100 , such as the handle upon a number of key fobs that are identified as being within 
sensors 112 , the keypad 114 , the liftgate sensor 118 , etc. In the tethering range 504 of the vehicle 100 while remote 
response to the RePA controller 140 determining that the 20 park - assist is being performed . 
unlock request is not a remote request , the method 800 The vehicle 100 of the illustrated example is permitted to 
proceeds to block 822. Otherwise , in response to the RePA autonomously perform motive functions for remote park 
controller 140 determining that the unlock request is a assist when the user 102 is within a tethering range 504 of 
remote request , the method 800 proceeds to block 818 . the vehicle 100 and is prohibited from autonomously per 

At block 818 , the RePA controller 140 determines 25 forming the motive functions when the user 102 is outside 
whether the remote request was sent from a mobile device of the tethering range 504. The RePA controller 140 of the 
( e.g. , the key fob 106 , the mobile device 512 , the key fob illustrated example determines the distance between the user 
514 ) via a permissible communication protocol . For 102 and the exterior surface of the vehicle 100 based upon 
example , an impermissible communication protocol signals strengths ( e.g. , RSSIS ) of low - frequency communi 
includes a cellular communication protocol , and permissible 30 cation between the key fob 106 of the user 102 and the 
communication protocols include a Bluetooth low - energy communication module 126 of the vehicle 100. Further , 
protocol , a Wi - Fi communication protocol , and super - high BLE communication , Wi - Fi communication , and / or super 
frequency communication . In response the RePA control high frequency communication is utilized to send remote 
ler 140 determining that the remote request was not sent via parking signals and / or other information from the mobile 
a permissible communication protocol , the method 800 35 device 104 to the RePA controller 140 . 
returns to block 802. Otherwise , in response to the RePA In operation , the RePA controller 140 determines whether 
controller 140 determining that the remote request was sent remote park - assist is active for the vehicle 100. If the RePA 
via a permissible communication protocol , the method 800 controller 140 determines that the remote park - assist is 
proceeds to block 820 . inactive , the RePA controller 140 waits to designate a mobile 

At block 820 , the RePA controller 140 determines 40 device for initiating remote park - assist . For example , when 
whether the mobile device ( e.g. , the key fob 106 , the mobile the remote park - assist of the vehicle 100 is inactive , the 
device 512 , the key fob 514 ) that sent the remote unlock RePA controller 140 designates a mobile device upon receiv 
request is within the threshold range 506 of the vehicle 100 . ing , via the communication module 126 , an activation 
For example , the RePA controller 140 determines whether request from the mobile device . That is , the RePA controller 
the mobile device is within the threshold range 506 based 45 140 is configured to designate the mobile device 104 of the 
upon signal strengths of communication between the mobile response to RePA controller 140 ( i ) determining that 
device and the communication module 126 of the vehicle the remote park - assist is inactive and ( ii ) receiving an 
100. In response to the RePA controller 140 determining that activation request from the mobile device 104. In some 
the mobile device is beyond the threshold range 506 , the examples , the mobile device 104 sends the activation 
method 800 returns to block 802. Otherwise , in response to 50 request upon the user opening a remote parking app via the 
the RePA controller 140 determining that the mobile device touchscreen 308 of the mobile device 104 . 
is within the threshold range 506 , the method 800 proceeds In the illustrated example , the autonomy unit 138 of the 
to block 822 . vehicle 100 activates the remote park - assist in response to 

At block 822 , the RePA controller 140 determines the RePA controller 140 designating the mobile device 104 
whether the current vehicle speed of the vehicle 100 is 55 for the remote park - assist . That is , upon designating the 
greater than a threshold speed . For example , the RePA mobile device 104 , the RePA controller 140 instructs the 
controller 140 determines the vehicle speed via the vehicle autonomy unit 138 to activate one or more remote park 
speed sensor 124 while the autonomy unit 138 is performing assist features . Further , the RePA controller 140 processes 
motive functions for remote park - assist . In response to the remote parking signals received by the communication 
RePA controller 140 determining that the vehicle speed is 60 module 126 from the mobile device 104 when the mobile 
less than or equal to the threshold speed , the method 800 device 104 is designated for remote park - assist of the 
proceeds to block 824 at which the RePA controller 140 vehicle 100 . 
unlocks and / or primes for unlocking of one or more of the The autonomy unit 138 is configured to perform motive 
doors 108 of the vehicle 100. Otherwise , in response to the functions for remote park - assist based upon the remote 
RePA controller 140 determining that the vehicle speed is 65 parking signals that are sent from the mobile device 104 , 
greater than the threshold speed , the method 800 proceeds to received by the communication module 126 , and processed 
block 826 at which the RePA controller 140 prevents unlock by the RePA controller 140. That is , the RePA controller 140 
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causes the autonomy unit 138 to perform the remote park In the illustrated example , the RePA controller 140 facili 
assist upon receiving the remote parking signals from the tates prioritization and processing of input requests while 
mobile device 104 via the communication module 126 . remote park - assist is being performed by determining 

In the illustrated example , the autonomy unit 138 per whether to process a remote unlock request based upon a 
forms motive functions for remote park - assist based upon 5 number of key fobs that are identified as being within the 
the remote parking signals if the RePA controller 140 ( i ) tethering range 504 of the vehicle 100. For example , while 
identifies a key fob ( e.g. , the key fob 106 ) that corresponds the autonomy unit 138 is performing remote park - assist , the 
with the mobile device 104 sending the remote parking RePA controller 140 is configured to receive , via the com 
signals and ( ii ) determines that that key fob is located within munication module 126 , an unlock request for unlocking 
the tethering range 504 of the vehicle 100. For example , the 10 one or more of the doors 108 ( i ) from the key fob 106 of the 
RePA controller 140 determines that the key fob 106 corre user 102 , ( ii ) from the key fob 514 of the user 510 , ( iii ) from 
sponds with the mobile device 104 in response to identifying a key fob of another user associated with the vehicle 100 . 
that the distance to and / or location of the key fob 106 with If the RePA controller 140 identifies that the key fob 
respect to the vehicle 100 corresponds with the distance to which sent the unlock request is located beyond the tethering 
and / or location of the mobile device 104 with respect to the 15 range 504 , the RePA controller 140 determines that the 
vehicle 100. Further , to determine whether the key fob 106 unlock request was not sent from the key fob 106 of the user 
is located within the tethering range 504 of the vehicle 100 , 102 initiating remote park - assist via the mobile device 104 . 
the RePA controller 140 compares the tethering range 504 to That is , the RePA controller 140 determines that the unlock 
the distance between the key fob 106 and the vehicle 100 request was sent from another key fob other than the key fob 
and / or a relative location of the key fob 106 with respect to 20 104. In such instances , it is assumed that another user ( e.g. , 
the vehicle 100 . the user 510 ) intentionally sent the unlock request to unlock 

For example , the communication module 126 is config one or more of the doors 108 while the user 102 is initiating 
ured to determine the distance between the key fob 106 and remote park - assist via the mobile device 104. In turn , the 
the vehicle 100 ( with a margin of error ) based upon RSSIS , RePA controller 140 causes the autonomy unit 138 to stop 
time - of - flight , and / or angle - of - arrival of communication 25 movement of the vehicle 100 and performance of remote 
between the key fob 106 and the communication module park - assist if the key fob that sent the unlock request is 
126. In some examples , the communication module 126 also within the threshold range 506 of the vehicle 100. Further , 
is configured to determine the distance between the mobile the RePA controller 140 is configured to permit opening of 
device 104 and the vehicle 100 ( with a margin of error ) the doors 108 once the vehicle 100 has stopped moving . In 
based upon RSSIs , time - of - flight , and / or angle - of - arrival of 30 some examples , once the vehicle 100 is stationary , the RePA 
communication between the mobile device 104 and the controller 140 unlocks and / or primes unlocking for one or 
communication module 126. Additionally or alternatively , more of the doors 108 of the vehicle 100 to enable 
the communication module 126 is configured to utilize ( e.g. , the user the user 510 ) access the cabin of the 
triangulation to determine the location of the mobile device vehicle 100. For example , the RePA controller 140 primes 
104 with respect to the vehicle 100 ( with a margin of error ) 35 the doors 108 for unlocking such that the RePA controller 
based upon RSSIs , time - of - flight , and / or angle - of - arrival of 140 unlocks one or more of the doors 108 in response to ( i ) 
communication between the mobile device 104 and the one of the handle sensors 112 detecting that the door handle 
antenna nodes 134. Further , in some examples , the commu 110 of one of the doors 108 has been engaged by a user and 
nication module 126 is configured to utilize triangulation to ( ii ) the RePA controller 140 detecting that a key fob and / or 
determine the location of the key fob 106 with respect to the 40 phone - as - a - key is near the corresponding one of the doors 
vehicle 100 ( with a margin of error ) based upon RSSIS , 108 . 
time - of - flight , and / or angle - of - arrival of communication Otherwise , upon receiving an unlock request from a key 
between the key fob 106 and the antenna nodes 134 . fob within the tethering range 504 , the RePA controller 140 

The RePA controller 140 determines that the key fob 106 identifies the number of key fob ( s ) within the tethering range 
corresponds with the mobile device 104 in response to 45 504. For example , the RePA controller 140 identifies the 
determining that the key fob 106 and the mobile device 104 number of key fob ( s ) near the vehicle 100 based upon the 
are spaced apart from the vehicle 100 by similar distances communication signals ( e.g. , beacons , pings , input signals , 
that are within a threshold margin and / or in response to etc. ) that are received by the communication module 126 of 
determining that the key fob 106 and the mobile device 104 the vehicle 100. That is , the RePA controller 140 identifies 
are located within a threshold margin of each other . In some 50 the number of key fob ( s ) near the vehicle 100 by identifying 
examples , if the RePA controller 140 is unable to distinguish the number of key fob ( s ) in communication with the com 
between two or more key fobs that are near the mobile munication module 126 of the vehicle 100. Further , the 
device 104 initiating remote park - assist , the RePA controller RePA controller 140 identifies the number of key fob ( s ) that 
140 determines that at least one of those key fobs corre within the tethering range 504 by identifying which of those 
sponds with the user 102. Further , in some examples , the 55 key fob ( s ) in communication with the communication mod 
RePA controller 140 monitors locations of mobile devices ule 126 are within the tethering range 504 of the vehicle 100 . 
including RePA functionality and / or key fobs over a period The RePA controller 140 is configured to determined which 
of time to determine the trajectory of those mobile devices of those key fob ( s ) are within the tethering range 504 based 
and / or key fobs . In such examples , the RePA controller 140 upon signals strengths of the communication signals 
is configured to identify the key fob 106 that corresponds 60 between the key fob ( s ) and the communication module 126 . 
with the mobile device 104 initiating the remote park - assist In response to the RePA controller 140 determining that 
based upon the trajectories of the key fob 106 and the mobile the number of key fob ( s ) within the tethering range 504 is 
device 104. Further , in some examples , the RePA controller one , the RePA controller 140 prevents the doors 108 from 
140 identifies the key fob 106 that of the user 102 that unlocking and the autonomy unit 138 continues to perform 
corresponds with the mobile device 104 based upon direct 65 the motive functions for remote park - assist . That is , the 
communication between the mobile device 104 and the key RePA controller 140 does not process the unlock request if 
fob 106 . the number of key fob ( s ) within the tethering range 504 is 
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one . For example , if the number of key fob ( s ) within the the user 102 did not intend to send an unlock request via the 
tethering range 504 is one , the RePA controller 140 deter key fob 106 while initiating the remote park - assist via the 
mines that the unlock request was sent from the key fob 106 mobile device 104. In such instances , the RePA controller 
of the user 102 that is initiating performance of the remote 140 does not process the unlock request sent from the key 
park - assist via the mobile device 104. In such instances , it is 5 fob 106 to further facilitate prioritization of input requests 
assumed that the user 102 did not intend to send an unlock while remote park - assist is being performed . 
request via the key fob 106 while initiating the remote Further , in some examples , the RePA controller 140 
park - assist via the mobile device 104. In turn , the RePA potentially may be unable to determine whether the key fob 
controller 140 ignores the unlock request sent from the key which sent the unlock request corresponds with the mobile 
fob 106 to facilitate prioritization of input requests while 10 device 104 initiating remote park - assist . For example , the 
remote park - assist is being performed . RePA controller 140 is unable to determine whether the key 

In response to the RePA controller 140 determining that fob sending the unlock request corresponds with the mobile 
the number of key fob ( s ) within the tethering range 504 is device 104 initiating remote park - assist if the RePA control 
two or more , the RePA controller 140 attempts to determine ler 140 identifies that the key fob which sent the unlock 
whether the unlock request was sent from the key fob 106 of 15 signal , other key fob ( s ) which did not send the unlock signal , 
the user 102 that corresponds with the mobile device 104 and the mobile device 104 initiating remote park - assist are 
initiating the remote park - assist . To determine whether the located within a threshold distance each other and / or are 
unlock request was sent from the key fob 106 of the user spaced apart from the vehicle 100 by similar distances 
102 , the RePA controller 140 compares the relative dis within a threshold margin . 
tance ( s ) and / or location ( s ) of each of the key fob ( s ) with 20 In some examples , when the RePA controller 140 is 
respect to the vehicle 100 within the tethering range 504 to unable to determine whether the key fob that sent the unlock 
the distance between the mobile device 104 and the vehicle request is the key fob 106 of the user 102 initiating remote 
100 and / or a location of the mobile device 104 relative to the park - assist via the mobile device 104 , the RePA controller 
vehicle 100 . 140 causes the autonomy unit 138 to stop movement of the 

If the RePA controller 140 identifies that the key fob 25 vehicle 100 and performance of remote park - assist . That is , 
which sent the unlock request ( i ) is spaced apart from the it is assumed that the unlock request was sent unintention 
vehicle 100 by a different distance than the mobile device ally while the mobile device 104 is initiating the remote 
104 and / or ( ii ) is at a different location than the mobile park - assist . Further , the RePA controller 140 is configured to 
device initiating remote park - assist , the RePA controller 140 permit opening of the doors 108 once the vehicle 100 has 
determines that the unlock request was not sent from the key 30 stopped moving . In some examples , once the vehicle 100 is 
fob 106 of the user 102 initiating remote park - assist via the stationary , the RePA controller 140 unlocks and / or primes 
mobile device 104. That is , the RePA controller 140 deter unlocking for one or more of the doors 108 of the vehicle 
mines that the unlock request was sent from another key fob 100 to enable a user ( e.g. , the user 102 , the user 510 ) to 
( e.g. , the key fob 514 ) . In such instances , it is assumed that access the cabin of the vehicle 100 . 
another user ( e.g. , the user 510 ) intentionally sent the unlock 35 In other examples , when the RePA controller 140 is 
request to unlock one or more of the doors 108 while the user unable to determine whether the key fob that sent the unlock 
102 is initiating remote park - assist via the mobile device request is the key fob 106 of the user 102 initiating remote 
104. In turn , the RePA controller 140 causes the autonomy park - assist via the mobile device 104 , the RePA controller 
unit 138 to stop movement of the vehicle 100 and perfor 140 prevents the doors 108 from unlocking and the 
mance of remote park - assist . Further , the RePA controller 40 autonomy unit 138 continues to perform the motive func 
140 is configured to permit opening of the doors 108 once tions for remote park - assist . That is , it is assumed that the 
the vehicle 100 has stopped moving . In some examples , unlock request was sent unintentionally while the mobile 
once the vehicle 100 is stationary , the RePA controller 140 device 104 is initiating the remote park - assist . In such 
unlocks and / or primes unlocking for one or more of the instances , the RePA controller 140 does not process the 
doors 108 of the vehicle 100 to enable a user ( e.g. , the user 45 unlock request sent from the key fob 106 to further facilitate 
102 , the user 510 ) to access the cabin of the vehicle 100. For prioritization of input requests while remote park - assist is 
example , the RePA controller 140 primes the doors 108 for being performed . 
unlocking such that the RePA controller 140 unlocks one or FIG . 10 is a flowchart of another example method 1000 to 
more of the doors 108 in response to ( i ) one of the handle manage input signals for remote park - assist . The flowchart 
sensors 112 detecting that the door handle 110 of one of the 50 of FIG . 10 is representative of machine readable instructions 
doors 108 has been engaged by a user and ( ii ) the RePA that are stored in memory ( such as the memory 210 of FIG . 
controller 140 detecting that a key fob and / or phone - as - a 2 ) and include one or more programs which , when executed 
key is near the corresponding one of the doors 108 . by a processor ( such as the processor 208 of FIG . 2 ) , cause 

If the RePA controller 140 identifies that the key fob the vehicle 100 to implement the example RePA controller 
which sent the unlock request is the only one of the key 55 140 of FIGS . 1 and 2. While the example program is 
fob ( s ) that is ( i ) located within a threshold distance of the described with reference to the flowchart illustrated in FIG . 
mobile device 104 initiating remote park - assist and / or ( ii ) 10 , many other methods of implementing the example RePA 
spaced apart from the vehicle 100 by the same or similar controller 140 may alternatively be used . For example , the 
distances within a threshold margin of the mobile device 104 order of execution of the blocks may be rearranged , 
initiating remote park - assist , the RePA controller 140 deter- 60 changed , eliminated , and / or combined to perform the 
mines that the unlock request was sent from the key fob 106 method 1000. Further , because the method 1000 is disclosed 
of the user 102 initiating remote park - assist via the mobile in connection with the components of FIGS . 1-4 and 9 , some 
device 104. In response to determining that the unlock functions of those components will not be described in detail 
request was sent from the key fob 106 of the user 102 , the below . 
RePA controller 140 prevents the doors 108 from unlocking 65 Initially , at block 1002 , the RePA controller 140 deter 
and the autonomy unit 138 continues to perform the motive mines whether remote park - assist for the vehicle 100 is 
functions for remote park - assist . That is , it is assumed that active . In response to the RePA controller 140 determining 



US 10,814,866 B2 
29 30 

that remote park - assist is activated , the method 1000 pro unlock request from one of the key fob ( s ) . In response to the 
ceeds to block 1012. Otherwise , in response to the RePA RePA controller 140 determining that an unlock request has 
controller 140 determining that remote park - assist is not not been received from one of the key fob ( s ) , the method 
activated , the method 1000 proceeds to block 1004. At block 1000 returns to block 1002. Otherwise , in response to the 
1004 , the RePA controller 140 determines whether the 5 RePA controller 140 determining that an unlock request has 
communication module 126 of the vehicle 100 has received been received from one of the key fob ( s ) , the method 1000 
an activation request from a mobile device ( e.g. , the mobile proceeds to block 1018 . 
device 104 of the user 102 ) to activate remote park - assist for At block 1018 , the RePA controller 140 determines 
the vehicle 100. In response to the RePA controller 140 whether the number of key fob ( s ) within the tethering range 
determining that an activation request has not been received , 10 504 is one . In response to the RePA controller 140 deter 
the method 1000 returns to block 1002. Otherwise , in mining that the number of key fob ( s ) within the tethering 
response to the RePA controller 140 determining that an range 504 is one , the method 1000 proceeds to block 1020 
activation request has been received , the method 1000 at which the RePA controller 140 prevents unlocking of the 
proceeds to block 1006 . doors 108 while the autonomy unit 138 continues to perform 

At block 1006 , the RePA controller 140 determines 15 the motive functions for remote park - assist . Otherwise , in 
whether there is a key fob ( e.g. , the key fob 106 of the user response to the RePA controller 140 determining that the 
102 ) that corresponds with the mobile device 104 that sent number of key fob ( s ) within the tethering range 504 is not 
the activation request for remote park - assist . For example , one , the method 1000 proceeds to block 1022 . 
the RePA controller 140 determines whether the key fob 106 At block 1022 , the RePA controller 140 determines 
corresponds with the mobile device 104 by identifying 20 whether the unlock request was sent from the key fob 106 
whether the key fob 106 and the mobile device 104 are that corresponds with the mobile device 104 initiating the 
located within a threshold distance each other and / or are remote park - assist . For example , the RePA controller 140 
spaced apart from the communication module 126 of the determines whether a key fob sending an unlock request 
vehicle 100 by similar distances within a threshold margin . corresponds with the mobile device 104 by identifying that 
In some such examples , the RePA controller 140 determines 25 ( i ) the key fob sending the unlock request and the mobile 
the distance and / or relative location between the key fob 106 device 104 are located within a threshold distance of each 
and the vehicle 100 based upon a signal strength of com other and / or are spaced apart from the communication 
munication between the key fob 106 and the antenna nodes module 126 of the vehicle 100 by similar distances that are 
134 , determines the distance and / or relative location within a threshold margin and ( ii ) other key fob ( s ) within the 
between the mobile device 104 and the vehicle 100 based 30 tethering zone are at different locations and / or are spaced 
upon a signal strength of communication between the apart from the communication module 126 by different 
mobile device 104 and the antenna nodes 134 , and compares distance ( s ) . In response to the RePA controller 140 deter 
the distance and / or location of the key fob 106 to the mining that the key fob sending the unlock request was 
distance and / or location of the mobile device 104. In corresponds with the mobile device 104 , the method 1000 
response to the RePA controller 140 determining that the key 35 proceeds to block 1024 at which the RePA controller 140 
fob 106 does not correspond with the mobile device 104 , the prevents unlocking of the doors 108 while the autonomy unit 
method 1000 returns to block 1002. Otherwise , in response 138 continues to perform the motive functions for remote 
to the RePA controller 140 determining that the key fob 106 park - assist . Otherwise , in response to the RePA controller 
corresponds with the mobile device 104 , the method 1000 140 not determining that the key fob sending the unlock 
proceeds to block 1008 . 40 request was corresponds with the mobile device 104 ( e.g. , 

At block 1008 , the RePA controller 140 designates the the RePA controller 140 determined that the unlock request 
mobile device 104 that sent the activation request for was sent from another key fob , the RePA controller 140 was 
initiation of remote park - assist features . At block 1010 , the unable to identify the key fob sending the unlock request ) , 
RePA controller 140 determines whether the key fob 106 the method 1000 proceeds to block 1026 . 
that corresponds with the mobile device 104 is within the 45 At block 1026 , the RePA controller 140 determines 
tethering range 504 of the vehicle 100 for initiating remote whether the unlock request sent from one of the key fob ( s ) 
park - assist features . For example , the RePA controller 140 is within the threshold range 506. For example , the RePA 
determines whether the key fob 106 of the user 102 is within controller 140 determines whether the key fob sending the 
the tethering range 504 based upon signal strengths of unlock request is within the threshold range 506 based upon 
communication between the communication module 126 of 50 signal strengths of communication between that key fob and 
the vehicle 100 and the key fob 106. In response to the RePA the communication module 126 of the vehicle 100. In 
controller 140 determining that the user 102 is outside of the response to the RePA controller 140 determining that the key 
tethering range 504 , the method 1000 returns to block 1002 . fob sending the unlock request is beyond the threshold range 
Otherwise , in response to the RePA controller 140 deter 506 , the method 1000 returns to block 1002. Otherwise , in 
mining that the user 102 is within the tethering range 504 , 55 response to the RePA controller 140 determining that the 
the autonomy unit 138 activates remote park - assist and the mobile device is within the threshold range 506 , the method 
method 1000 proceeds to block 1012 at which the autonomy 1000 proceeds to block 1028 at which the RePA controller 
unit 138 performs remote park - assist motive functions ini 140 causes the autonomy unit 138 to stop movement of the 
tiated via the mobile device 104 of the user 102 . vehicle 100 and facilitates opening of the doors 108 once 

At block 1014 , the RePA controller 140 determines a 60 movement of the vehicle 100 is stopped ( e.g. , by unlocking 
number of key fob ( s ) that are within the tethering range 504 the doors 108 , by priming the doors 108 for unlocking ) . 
of the vehicle 100. For example , the RePA controller 140 An example disclosed vehicle includes an autonomy unit 
identifies the number of key fob ( s ) within the tethering range for remote parking , a communication module , a sensor , and 
504 based upon communication signals received by the a controller . The controller is to designate a phone - as - a - key 
communication module 126 of the vehicle 100 ( from the key 65 ( PaaK ) responsive to determining the remote parking is 
fob ( s ) ) . At block 1016 , the RePA controller 140 determines inactive and receiving an activation request from the PaaK . 
whether the communication module 126 has received a door When the Paak is designated , the controller also is to 
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process remote parking signals of the PaaK , stop the remote to denote also one of a possible plurality of such objects . 
parking when the sensor detects engagement of a door Further , the conjunction “ or ” may be used to convey features 
handle , and prevent processing of other nonemergency that are simultaneously present instead of mutually exclu 
requests . sive alternatives . In other words , the conjunction “ or ” should 

In some examples , the communication module is config- 5 be understood to include “ and / or ” . The terms “ includes , ” 
ured to communicate with the PaaK via at least one of a “ including , ” and “ include ” are inclusive and have the same Bluetooth low - energy protocol , a Wi - Fi protocol , cellular scope as " comprises , " " comprising , " and " comprise " 
communication , and super - high frequency communication . respectively . Additionally , as used herein , the terms “ mod 
In some examples , the sensor is a door handle sensor . ule , ” “ unit , ” and “ node ” refer to hardware with circuitry to In some examples , the autonomy unit activates the remote 10 provide communication , control and / or monitoring capabili parking in response to the controller designating the PaaK 
for the remote parking . In some examples , the autonomy ties , often in conjunction with sensors . A “ module , " a " unit , ” 

and a “ node " may also include firmware that executes on the unit performs the remote parking based upon the remote 
parking signals received by the communication module from circuitry . 
the PaaK . The above - described embodiments , and particularly any 

In some examples , the autonomy unit is configured to stop " preferred ” embodiments , are possible examples of imple 
vehicle motive functions of the remote parking upon receipt mentations and merely set forth for a clear understanding of 
of an emergency signal for an emergency event . In some the principles of the invention . Many variations and modi 
such examples , the communication module is configured to fications may be made to the above - described embod 
receive the emergency signal from PaaKs and key fobs . In 20 iment ( s ) without substantially departing from the spirit and 
some such examples , the emergency signal includes a panic principles of the techniques described herein . All modifica 
request signal received by the communication module . In tions are intended to be included herein within the scope of 
some such examples , the emergency signal includes a plu this disclosure and protected by the following claims . 
rality of requests received by the communication module 
within a predefined time period . In some such examples , the 25 What is claimed is : 
emergency event includes an obstacle being positioned 1. A vehicle comprising : along a vehicle path of the vehicle motive functions . an autonomy unit for remote parking ; In some examples , the controller is configured to receive a communication module ; the nonemergency requests from one or more Paaks , one or 
more key fobs , a vehicle keypad , a liftgate sensor , and a 30 a sensor ; and 

a controller to : cellular network . In some examples , the nonemergency 
requests include a second activation request from a second designate a first mobile device responsive to : 
Paak . In some such examples , the controller sends , via the determining the remote parking is inactive ; and 
communication module , an alert to the second PaaK indi receiving a first activation request from the first 
cating that the PaaK is currently designated for the remote 35 mobile device ; 
parking . In some such examples , upon receiving the second receiving a second activation request from a second 
activation request from the second PaaK , the controller mobile device ; and 
sends , via the communication module , a request to the PaaK denying the second activation request ; and 
for permission to change designation for the remote parking when the first mobile device is designated : 
to the second PaaK . In some examples , the nonemergency 40 process remote parking signals of the first mobile 
requests include passive - entry passive - start signals and device ; and 
remote keyless entry signals . In some examples , the non prevent processing of other nonemergency requests . 
emergency requests include a remote door unlock request . 2. The vehicle of claim 1 , wherein the controller is 

In some examples , when the remote parking is stopped , configured to send , via the communication module , an alert 
the controller is configured to unlock a door in response to 45 to the second mobile device indicating that the first mobile 
the sensor detecting engagement with the door handle . device is currently designated . 
An example disclosed method includes designating , via 3. The vehicle of claim 2 , wherein the controller is 

processor , a phone - as - a - key ( PaaK ) for remote parking configured to send , via the communication module , an alert 
responsive to determining the remote parking is inactive and to the second mobile device indicating a duration of time 
receiving , via a communication module , an activation 50 during which the first mobile device will remain designated . 
request from the Paak . The example disclosed method also 4. The vehicle of claim 1 , wherein the controller is 
includes processing , via an autonomy unit , remote parking configured to send , via the communication module , a request 
signals of the PaaK and preventing processing of other to the first mobile device for permission to change desig 
nonemergency requests during the remote parking . The nation to the second mobile device . 
example disclosed method also includes stopping , via the 55 5. The vehicle of claim 1 , wherein the communication 
autonomy unit , the remote parking upon a sensor detecting module is configured to communicate with the first mobile 
engagement of a door handle . device or the second mobile device via a Bluetooth low 
Some examples further include stopping vehicle motive energy protocol , a Wi - Fi protocol , cellular communication , 

functions of the remote parking upon receipt of an emer Ultra - Wide Band communication , and / or super - high fre 
gency signal for an emergency event . Some such examples 60 quency communication . 
further include , upon stopping the vehicle motive functions , 6. The vehicle of claim 1 , wherein the autonomy unit 
unlocking a door in response to the sensor detecting engage activates the remote parking in response to the controller 
ment with the door handle . designating the first mobile device for the remote parking . 

In this application , the use of the disjunctive is intended 7. The vehicle of claim 1 , wherein the autonomy unit 
to include the conjunctive . The use of definite or indefinite 65 performs the remote parking based upon the remote parking 
articles is not intended to indicate cardinality . In particular , signals received by the communication module from the first 
a reference to “ the ” object or “ a ” and “ an " object is intended mobile device . 
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8. The vehicle of claim 1 , wherein the autonomy unit is 16. The vehicle of claim 1 , wherein the nonemergency 
configured to stop vehicle motive functions of the remote requests include passive - entry passive - start signals and 
parking upon receipt of an emergency signal for an emer remote keyless entry signals . 
gency event . 17. The vehicle of claim 1 , wherein the nonemergency 

9. The vehicle of claim 8 , wherein the emergency signal 5 requests include a remote door unlock request . 
for the emergency event is received from the first mobile 18. The vehicle of claim 1 , wherein , when the remote device or the second mobile device . parking is stopped , the controller is configured to unlock a 10. The vehicle of claim 8 , wherein the communication 
module is configured to receive the emergency signal from door in response to the sensor detecting engagement with the 

door handle . phones - as - keys and key fobs . 
11. The vehicle of claim 8 , wherein the emergency signal 19. A method comprising : 

includes a panic request signal received by the communi designating , via processor , a first mobile device for 
cation module . remote parking responsive to : 

12. The vehicle of claim 8 , wherein the emergency signal determining the remote parking is inactive ; and 
includes a plurality of requests received by the communi- 15 receiving , via a communication module , an activation 
cation module within a predefined time period . request from the first mobile device ; 

13. The vehicle of claim 8 , wherein the emergency event receiving a second activation request from a second 
includes an obstacle being positioned along a vehicle path of mobile device ; and 
the vehicle motive functions . denying the second activation request ; 

14. The vehicle of claim 1 , wherein the controller is 20 processing , via an autonomy unit , remote parking signals 
configured to receive the nonemergency requests from one of the first mobile device ; and 
or more phones - as - keys , one or more key fobs , a vehicle preventing processing of other nonemergency requests 
keypad , a liftgate sensor , and a cellular network . during the remote parking . 

15. The vehicle of claim 1 , wherein the controller is 20. The method of claim 19 , prioritizing competing 
configured to prioritize competing activation requests from activation requests from competing mobile devices . 
competing mobile devices . 


